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HE processing systems used and the results 

secured: by the German installations of the 

Fischer-Tropsh process for production of syn- 

thetic gasoline should be of interest to American 

refiners for there has been a need 

This for a practical discussion of this 

Month development for some time. Dr. M. 

Naphtali presents such an article 

in this issue, describing all steps from source 
material to finished product. 

Modern commercial acid treating with the 
centrifugal saparator is discussed by Dr. F. 
Sager who adds to the general knowledge of this 
subject. The photographs illustrating his well 
written article will likewise prove of interest in 
that they not only show in detail the construc- 
tion, lay-out and design of a modern acid-treat- 
ing plant, but also show something novel in the 
way of operators for such plants. 

Prof. R. Fussteig in this issue begins a three- 
part series of articles on catalysis and its im- 
portant role in the petroleum refining industry. 
The first part deals chiefly with the mechanism 
of catalysis—and it will prove to be thought- 
provoking reading. Later issues will present his 
discussions of catalysis in the pyrolysis of par- 
affin hydrocarbons and in the pyrolysis of olefin 
hydrocarbons. 

Harry Vinock’s detailed discussion of routine 
laboratory layout may be the “laboratory article 
to end all laboratory articles,” as the author 
stated jestingly when the manuscript was con- 
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tributed. Seriously, it will prove an excellent dis- 


cussion to file away until such time as that new 
or enlarged laboratory is to be erected. Then get 
it out and see how helpful such a discussion can 
become. 


REVIEW of news of construction activities 
among the refineries of this country during 
the past year, including work completed, work 
now under way and some under contract, indi- 
cates that at 85 plants there have 
been 120 jobs, and an estimate of 
total domestic expenditure for 
such work as was reported is 
77,000,000. It is also interesting to note that the 
cracking unit was predominant in this work, 
there being reported 23 new Dubbs cracking 
units, and 18 Combination cracking units along 
with one Donnelly unit and 2 T. V. P. units 
mentioned in the available reports. Likewise in 
the polymerization field reports indicated 12 
catalytic-polymerization units and 6 _ thermal- 
polymerization installations in this country. Two 
new hydrogenation plants were announced, one 
of which is under construction. Thus slightly 
over one half of all work reported among re- 
fineries in the United States is in the field of 
cracking, polymerization and hydrogenation. 
In the foreign refining countries news reports 
indicate a total of 86 refineries doing 122 jobs, 


Building 
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many of which have been completed, some 
are under way and several are projected. The 
estimated total cost of foréign refining construc- 
tion as reported-is $60,000,000. Cracking plays 
an important part in foreign construction and 
reports indicate 18 Dubbs cracking units and 5 
Combination cracking units. Abroad, there was 
reported 11 catalytic polymerization units and 2 
of the thermal type, and hydrogenation installa- 
tions totaled 6, giving a total of 43 of the report- 
ed construction jobs in the cracking, polymeriza- 
tion and hydrogenation field. In the foreign 
countries. the work in the general distillation de- 
partment of the refineries was large for the rea- 
son that in most of these countries all types of 
new work have been postponed longer than was 
the case in this country. Further, it is interesting 
to note that by far the larger proportion of for- 
eign refineries and refinery processes are of 
American type. Complete details of the recent 
and current construction work among refiners 
is presented in the article, “World Refining In- 
dustry Continues: Expansion” appearing else- 
where in this issue. 


N AMPLE supply of synthetic rubber can 

be made from natural gas and gases from 
the cracking of petroleum if during time of war 
the United States should be cut off from the for- 
eign source of crude natural rub- 
ber, according to data from the 
American Petroleum Institute. 
This contribution to national de- 
fense is one of the many strides made since 1929 
in the utilization of petroleum to meet the needs 
of an expanding civilization. 


Rubber 


Thousands of tons of synthetic rubber are now 
being produced annually in this country. Prices 
of crude raw rubber are at low levels, and syn- 
thetic rubber at present costs a few cents more 
to produce. However, the product does not al- 
ways enter into competition with natural rubber 
for general uses—certain physical characteristics 
make it superior to natural rubber for many spe- 
cial uses, 


Chief among the merits of synthetic rubber 
derived from petroleum sources are it does not 
swell and deteriorate when used for gasoline and 
oils, and it resists the corrosive action of electric 
discharges. Synthetic rubber has proven so sat- 
isfactory that fuel lines in some automobiles are 
made from it, and its use permitted the filler neck 
of the automobile gasoline tank to be transferred 
to the left rear fender; also all motor fuel hose 
on United States Army planes are made from 
synthetic rubber. Because this American product 


is not easily injured by air, moisture, sunlight, or 
electric currents, as well-as by oils and greases, 
it is finding wide use as insulating material for 
electric wires and cables. 

Synthetic rubber is manufactured from ethyl- 
ene dichloride; a substance derived from petro- 
leum sources, and from sodium polysulphide, and 


-it'is a condensation product. 


N SPITE of the current general slump in 

‘business and the present instability of the 
gasoline market, executives of the oil companies 
in most instances are looking with hopefulness 
upon the prospects for this year. 
Such an attitude appears to be 
well justified, in the light of the 
record that was made by the pe- 
troleum industry in 1937 and in view of the fact 
that the industry still retains numerous ad- 
vantages. 

Among the various factors of promising char- 
acteristics in the oil industry situation is the in- 
dication that petroleum demand will continue to 
increase in 1938 and again break all previous rec- 
ords. The total demand for oils in 1937 reached 
a new all-time peak. And it is now indicated that 
demand in 1938 is likely to show a further in- 
crease of at least 5 percent. 


Factors 


Supporting this view is the fact that there are 
now about 30,000,000 motor vehicles in use, in- 
cluding automobiles, trucks, and motor busses, 
or more than ever before; while the automotive 
industry is expecteing to make and sell as many 
as 4,000,000 more vehicles during this year. 

It is probably conservative therefore to esti- 
mate that gasoline demand in 1938 will be around 
5 percent larger than in 1937. 

Various other refined oils similarly have been 
in wider demand in recent years, and the coz- 
sumption of those products may be expected to 
continue relatively heavy this year. 

Fuel oil consumption in particular, has been 
expanding, in consequence of increased installa- 
tions of oil burners in residences for heating oils. 
And the demand for the burning oils undoubt- 
edly will be heavy again in 1938. 


The requirements for tractor fuel and kero- 
sine also have continued to show increases, with 
the growing use of mechanical equipment in ag- 
ricultural activities. 


The large demand for petroleum that is in 
prospect for 1938 will necessitate corresponding- 
ly large crude oil production, refinery operations, 
and drilling, for keeping supply in line with con- 
sumption. 
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THE FISCHER-TROPSCH PROCESS FOR 


Making Synthetic 


RODUCTION of gasoline and similar hydrocarbons, 

including paraffin, wax by catalytic synthesis of water 
gas represents a new source of motor fuel not only for 
countries deficient in petroleum, as Germany, but also 
for countries facing a possible shortage of crude in the 
future. Especially where coal is available, this process 
will aid in conserving petroleum supplies. 

By this synthesis a great number of organic sub- 
stances besides gasoline may be produced, such as Diesel 
oil, paraffin wax, ceresine, gas oil, lubricants, fatty acids 
for soap manufacturing, alcohols, etc. 

The importance of synthesis in general is shown by 
the fact that artificial gasoline produced in a hydro- 
genation plant on a technical scale was started in 1927 
at Lenua where the production in 1932 of 100 tons had 
increased to 350 tons in 1935. By the middle of 1937 the 
production amounted to nearly 1,500,000 tons per year. 
Of this more than 30 percent was produced by the 
Fischer-Tropsch process, brought into operation early in 


*U. S. Patent 1,746,464 Feb. 11, 1930. 
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Gasoline 


DR. M. NAPHTALI 
Berlin 


1935* by Ruhrchemie Company. This company is licens- 
ing the process for other countries. 

As the process operates at low pressures, (contrary 
to the I. G. high-pressure process) the installation costs 
are considerably smaller, due chiefly that in this process 
costly, special steels necessary for high-pressures are 
replaced by simple construction of expanded metal. It is 
therefore possible to build smaller plants at first which 
can be enlarged later. The Braunkohlen-und-Benzin 
A.G. (Brabag) founded in 1931 with a capital of 100 
million R.M. erected plants with capacities of several 
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hundred million tons annually. Many other plants have 
been started recently. In other countries plants have 
been started, with many others pending, such as: Czech- 
slovakia, Union of South Africa, Japan, France, and 
others. 

The Fischer plants are producing the necessary water 
or synthesis gas (CO-2H,) -partly from pit-coal and 
partly from lignites by special processes. In this way 
synthesis gases are produced from coke or made as a 
mixture of coke water-gas with other industrial gases. 
The coke is often produced in abundant quantity and 
through gasoline synthesis it is possible to control this 
over-production by making the needed water gas. Where 
oxygen is available, continuous gasification of coke with 
steam and oxygen is preferred to the discontinuous 
water-gas reaction. A gas so recovered, which is poor 
in hydrogen, may be utilized in the production of iron 
catalysts. However, the use of regular water gas may 
be preferable, especially where it is intended to produce 
artificial gasolines of high anti-knock value (rich in 
olefines). 

As in coke-oven gases the ratio CO:H, is 1:10 instead 
of 1:2; these gases must be converted into synthesis 
gas by catalytic conversion with steam or with CO, 
and mixing with water gas. Instead of using coke gases, 
material gas or methane or carbon dioxide may be 
charged into the feed gas by special processes. 

When working with brown coal base, the Pintsch- 
Hillebrand process finds frequent application. Here the 
steam is mixed with water gas as a calorific medium. 
This mixture is preheated in a heat-storing device up to 
1300° C. and conveyed to the generator counter-current 


FIGURE 2 
Gas converters 
FIGURE 3 


Catalyst oven house 
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to the brown coal to be carbonized. If the generator is 
not heated by the water gas so produced, but with out- 
side gas, the total output of gas may be raised up to 
1.2 to 1.3 cubic meters per kilogram of briquetted lig- 
nite. 

Water gas of the following average composition is 
recovered from modern generators: 


ee, 


ARK ARE SOME OF NEE WY OBR Ho we 


CO: 6% CO 40% H: 50%, 
N: — CHi— O2 4% 


In producing synthesis gas a part of this water gas must 
be changed in a converter (see Figure 2) into a hydro- 
gen-rich gas which is then mixed to obtain part of the 
water gas. 

The first attempts to hydrogenate gaseous products 
from the carbonization of coal or coke using high pres- 
sures led to the production of methanol (I.G. process) 
or to “synthol” which is a mixture of alcohol, aldehydes, 
and hydro-carbons (Fischer and _ collaborators) 
recovered at a pressure of 150 atm. at 410° C. 
These processes use quite different catalysts. In 1925 
Fischer and Tropsch found that high pressures were not 
necessary and that the reaction may be carried out at 
ordinary pressure. The product of this reaction has been 
called “Kogasin.” 

The nature of the contact material here is of the 
highest importance. The first runs in producing “syn- 
thol” were made in the presence of iron chips. Then 
the “pressureless synthesis of petroleum” was _ per- 





FIGURE 5 

Absorbers for organic 

sulfur compounds from 

FIGURE 4 synthesis gas. 
The cracking plant 
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formed by iron activated with copper and a small amount 
of alkali; later cobalt with zinc oxide was used. 

The Table I (Fischer, Brennstoff-Chem. 16, 2, 1936), 
shows the duration of life and best performance of 
catalysts recently studied. 














TABLE I 
Recovery | Life Till De- 
per Cubic | crease to 80 
Meter Percent of 
Mixed Original 
CATALYST Gas Activity 
Iron: 
Fe CuMn Silicagel 0.4 percent K2COs...... 30-35 g 8 days 
Fe Cu precipitated on Kieselguhr.......... 28 g 8 days 
Nickel: 
Ni Th precipitated on Kieselguhr.......... 100 g 30 days 
Ni Mn Al precipitated on Kieselguhr...... 105 g 45 days 
Cobalt: 
Co Th precipitated on Kieselguhr.......... 110g 60 days 
Co Th Kieselguhr decomposed............ 105 g 25 days 
Co Mn precipitated on Kieselguhr......... 105 g Min. 30 days 
PIS CUED g's 5 big Bo pale 0. 6 6 0 6 wage oc 85 g 12 days 
Co Th Cu precipitated on Kieselguhr...... 105 g 60 days 














The effect of different types of catalysts is as follows: 

Copper facilitates the action of the catalyst by lowering 
the temperature for the reduction of carbon monoxide. 
It is of value with iron and cobalt; ineffective with 
nickel. 

Alkali in small quantifies in the presence -of iron 
favors the formation of -wax. 

Silica gel, asbestos powder, kieselguhr favor the dis- 
persion of the catalyst in forming a large surface area. 

Thorium, manganese and similar metals when precipi- 
tated together with the contact metal appear to function 
for distorting the metal surface according to Fischer. 
The table shows that cobalt-thorium-kieseiguhr catalyst 
precipitated under careful conditions to be the best in 
practice. 

Other promising methods for catalyst production are 
the socalled “skeleton contacts,” made by melting cobalt 
alone or with nickel in the electric oven together with 
metallic silica. The silica is extracted from the alloy so 
formed by alkali solution. A similar method had been 
suggested by Raney in 1924 for making highly active 
nickel catalysts. (See Schunzo Tsuneoka: Oel, Kohle, 
Erdoel, Teer 11, 294, 1935.) 

It is very important in the water gas reaction that 
the synthesis gas be free from organic and inorganic 
sulphur. By special methods the sulphur content has 
been lowered to as low as 0.2 gram per 100 cubic meters. 
Nevertheless the efficiency of the catalyst will gradually 
decrease and this can be avoided. This is due to other 
causes than poisoning by sulphur such as recrystalliza- 
tion or other kind of particle enlargement. Finally the 
gradual impregnation of the catalysts with high-melting 
wax will decrease their efficiency. It has often been 
observed that the contact mass has picked up 150 per- 
cent of its own weight of wax (M.P. 70-80°C. also 
100° C.). Recently Ruhrchemie-A.G. has lengthened the 
life of catalysts from three weeks to over four months. 
Rare metals of the spent contact-masses can now be re- 
generated without difficulty. 

The effect of working conditions on the reaction and 
on the products formed have been explained by Fischer 
in the following manner: 

1. Rising pressure leads to synthol. 

2. Rising hydrogen content of gases gives methane 

an increase in saturated hydrocarbons; therefore, 
a lowering of the temperature is necessary. 

3. Falling hydrogen content of gases gives olefines. 

4. Rising temperature leads to methane and carbon. 





1See Naphtali: Kohlenwasserstoffoele 1. Berlin 2928; Krayn pp. 344. 





5. Contact metals in the order Fe, Co, Ni, cause in- 

creased saturation, i.e. less olefines. 

6. Increasing age of the catalyst will result in rela- 

tively more gasoline and less oils. 

The carbon dioxide formerly acting as ballast in 
synthesis gas may now be changed in one step into syn- 
thesis hydrocarbons by use of atmospheric’ pressure, 
according to H. Kuster (Brennstoff-Chem. 17, 221, 
1936). Metal catalysts of the iron group (e.g. 10 Fe, 
0.5 Cu, 1% K,CO,) were used at a temperature of 
200° to 300° C. , 

The course of the reaction is exothermic. For every 
cubic meter of the gas charged about 600 calorific units 
are developed, sufficient for heating the gas to several 
hundred degrees. As formation and composition of the 
products are dependent to a great extent on the reaction 
temperature (this should not exceed 190-200° C.), it 
becomes necessary to conduct the reaction heat away. 
This is done by passing oil or water through the catalyst 
chamber constructed in a special manner. 

In the contact chamber the volume of the water gas 
mixture is contracted to about 75. percent during the 
transformation. The higher the contraction and the 
lower the necessary temperature the more complete will 
be the reaction towards forming Kogasin. The higher- 
boiling fractions of the Kogasin and the reaction water 
are condensed and the lower-boiling fractions are re- 
moved from the residue gas by washing with oil or with 
active charcoal. 

The departments of the process are shown in Figure 1. 

The average output based on one cubic meter of the 
pure gas without inert constituents amounts to 120-130 
g. of liquid hydrocarbons, according to F. Martin. 
(World Pet. Congress, Paris, 1937). The theoretical 
yield is 210 gm. Further improvement may therefore 
be expected. By recycling it is possible to transform a 
given quantity of gas to nearly 100 percent conversion 
into liquids; but it has not yet been possible to do so in 
an economical manner. The latest improvement in lab- 
oratory and semi-technical scale with an output of 140- 
150 gm. is the synthesis now carried out in several 
steps. (F. Fischer and Pichler, Brenn.-Chem. 17, 24, 
1936). It is possible by working in three steps to 
recover 141 g. gasoline plus oil per cubic meter; gas 
oil and ceresine wax are not included. It is hoped to 
obtain yields of over 150 gm. per cubic meter from 
richer gases. 

The products of the synthesis from a practical average 
cobalt catalyst are as- follows: 

















Olefines 

Weight, | Volume, 
Primary Products of Synthesis mx F.C Cc) Percent | Percent 
IIS iG da’ gsgaist ER audi ari mol aoe-dicwhs. ache Below 30 8.0 50 
I ca ahaa dial dod cid heals kia aia 30-200 60.0 30 . 
Ne Hehe ot chen Sain pvatek.<cvig cms eo Over 200 22.0 10 
pe See M.P. 50° C. 7.0 tat 
Hard wax from catalyst............ M.P. 70-80° C. 3.0 

and Over 





CHARACTERISTICS OF THE PRODUCTS 


Gas oil may be used as motor fuel or as a gas for 
heating and lighting purposes. 

After a treatment with caustic soda, the gasoline may 
be used as motor fuel. The anti-knock properties of this 
aliphatic gasoline may be improved very easily by addi- 
tion of alcohol, benzene, or Ethyl liquid. For instance, a 
Kogasin containing olefines of 47 octane value will show 
a value of 71.5 octane by adding 1 cc. Ethyl fluid per 
liter. Cracking will also improve the anti-knock) value 
and more recently by reforming and polymerizing the 
cracking-gases. In this manner a 40-octane Kogasin has 
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FIGURE 6 


Equipment for condensing synthetic products, 


been converted by Egloff and Morrell into 66-octane 
gasoline. (Egloff and Morrell, Brennstoff-Chem. 17, 
390, 1936; Brennstoff-Chem. 18, 260, 1937; Indust. 
Eng. Chem. 29, 555, 1937.) Also the fraction boiling 
over 200°C. (Kogasin II) yields by the Dubbs process 
a high quantity of anti-knock gasoline. By adding 
Polymer Kogasin to straight-run Kogasin aviation gaso 
line is available. (Egloff.) The cold stability of avia- 
tion-gasoline (B.P. 50-180 C.) is satisfactory as it re- 
mains liquid below —60°C., with cloud-point about 
—70°C. 

Kogasin II. This boils over 200°C., and after dewax- 
ing it becomes an excellent Diesel oil. Due to its high 
hydrogen content less is consumed per B.t.u. in the case 
of ordinary gas oil. The paraffin wax (M.P. 50-60°C.) 
is very pure; it is used in technology, candle manufac- 
ture and in oxidation to fatty acids. The high melting 
point hard wax from the catalyst has high dielectric 
properties; when grinding it in a mortar the highly 
brittle particles become rapidly charged with static 
charges. 


Production of Lubricants from the Olefine fractions 
of Kogasin is done by means of polymerization using 
aluminum chloride; it is an important process in coun- 
tries poor in petroleum as well as being generally 
valuable in making the valuable high V.I. lubricants. 
As the olefine content of the Kogasin hydrocarbons de- 
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creases with increasing boiling point the three lower 
fractions give better polymer lubes with the use of 
aluminum chloride, as seen in Table II. 














TABLE II 
Properties of Synthetic Lubricants 

Viscosity (Eng.) Specific Viscosity, 

Fraction Treated Gravity Pole Value 
With A1Cl13 20° C. 50° C. 20/4° C. Vp. 
ae, SSR este 29.9 4.75 0.835 3.59 
| ESE are ae 28.1 4.80 0.836 3.01 
DEEN hs %.0 eid clsa%e 18.7 4.0 0.835 2.28 
Ps sin no aspen han 6.12 2.17 0.827 1.69 




















Comparison of R-Chem. Oils and Market Lube-oils. 


(F. Martin) 














I II 
Market R-Chemie Market R-Chemie 
Lube-Oil Lube-Oil Lube-Oil Lube-Oil 
Cie: BPP CS io s0 0 0.881 0.858 0.891 0.858 
Eng. Vier. 20° C..... 66.8 66.0 172.2 188.5 
Eng. Visc. 50° C..... 11.67 11.5 50.2 50.0 
Eng. Visc. 100° C.... pee Sistas 24.8 24.4 
Visc. pole value...... 1.80 1.80 1.78 1.80 
\ os aS 103 103 103 101 
eer — 7°C. — 33°C — 11°C — 27°C, 
Flash-point.......... 245° C 241° C 283° C 275° C. 
Ramsbottom test..... 0.656 0.05 0.09 
Ind. sludging test..... avin nee 
Mgm. per 100 hours. . 7.5 1.3 
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Catalysis ... 


An Important Factor in Oil Refining 


PART I 
The Mechanism of Catalysis 


ETROLEUM crude as a natural source of liquid 

combustibles is unable to supply under normal condi- 
tions, sufficient quantities of products required by the 
market. Immense quantities of worthless by-products 
would quickly flood the market if it were impossible to 
rearrange these by-products into suitable combustibles, 
this rearrangement being called pyrolysis. In case the 
addition of hydrogen is carried out in the pyrolysis, 
this process is known as destructive hydrogenation. 

But the above-mentioned processes present a sum of 
different reactions as, isomerization, polymerization, 
disintegration, etc. From the technical standpoint the 
disintegration of a charging stock is the most desirable 
reaction, in case higher molecular hydrocarbons are to 
be transformed into lower molecular compounds. 
Polymerization is said to be injurious because of the 
formation of large amounts of higher molecular highly 
unsaturated hydrocarbons. However transformation of 
gaseous hydrocarbons into liquid compounds presents 
polymerization as the chief reaction in this process. 

Before entering into the mechanism of catalysis it is 
desirable to discuss the thermodynamics of the pyrolysis 
reactions. For this purpose we can either set stabilization 
diagrams for the elementary synthesis of hydrocarbons, 
according to the calculations of thermodynamic equi- 
libria, or we can directly calculate the hydrocarbon 
equilibria for a series of special reactions: 


m 


nCgraphit + om H,2 gas = C.Hm gas. 
2 


According to these calculations, paraffinic hydro- 
carbons (down to decane) may be considered as quite 
stable when using normal temperatures. But this sta- 
bility decreases quickly with the increase of the tempera- 
ture. Aromatic hydrocarbons show quite other behavior. 
On account of their minute reaction velocity they appear 
stable but they are thermodynamically unstable at low 
temperatures. With increase of the temperature their 
stability increases. According to the kinetic behavior 
of paraffins and aromatics, these groups can be con- 
sidered as extreme. 

Considering the fact that paraffins at a given tem- 
perature react 10 times quicker than similarly composed 
aromatics, their different behavior will be readily under- 
stood. It can be seen from the dynamic calculations that 
aromatic hydrocarbons are thermo-stable. On the other 
hand, the paraffinic compounds are, with exception of 
the lowest hydrocarbons, sensitive to the action of heat. 
Paraffinic hydrocarbons will be mostly decomposed, 
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Professor of Petroleum Technology at the 
Higher Technical School in Paris 


while the aromatic compounds are submitted to the 
so-called condensation process. 

Decomposition of aromatic hydrocarbons takes place 
only in case the longer side-chains are split from their 
kernel. Split paraffinic hydrocarbons give small amounts 
of coke while the decomposition of aromatic hydro- 
carbons results in the formation of larger coke quanti- 
ties. The former gives a great deal of gasoline of low 
specific gravity, the latter shows a small yield of gaso- 
line of high specific gravity. When decomposing paraf- 
finic compounds the -C-C-chain will be split. How- 
ever, the aromatics tend to be split in the C-H place. 
The dissociation law of Haber? can be used in the 
thermodynamics of paraffinic hydrocarbons. This law 
proves that when submitting a paraffinic hydrocarbon 
to pyrolysis, the shorter split parcel will show a paraffinic 
compound, the larger parcel being an olefin. 

With the increase of pressure the scission will be 
displaced towards the middle of the chain. Of course, 
during this process the newly formed hydrocarbons 
will be submitted to further splitting up, this being 
depended upon the time of contact. It is of great im- 
portance to learn in which place an olefin is split. As an 
example we can take into consideration the following 


parcel : 
III 


I II 
ml st Celia 


The double linkaged bond I strengthens the carbon bond 
II weakening the neighboring carbon III, so that in the 
case of a dissociation of this hydrocarbon, the weakened 
bond III will be split. 

As far as the aromatic hydrocarbons are concerned, 
there is a great variety of possibilities. For example, 
the thermodynamic formation of higher-cyclic com- 
pounds from aromatic and olefinic hydrocarbons are 
mentioned in this article. A thermodynamical probable 
reaction is benzol with ethylene: 


C.He + C.H, = CsHi0 


but kinetically this reaction can not be yet stated. 

On the other side, it is thermodynamically impossible 
to form naphthaline from benzol. "Likewise, the hydro- 
genation and dehydrogenation reactions show also the 
contrast between paraffinic and aromatic hydrocarbons. 
The hydrogenation equilibria, paraffins = olefins exist 
in the sphere of technical operation temperatures in 
favor of hydrogenated products. The _ equilibria, 
naphthenes = aromatics exist on the side of dehydro- 
genation products. 

Especially for the aliphatic hydrocarbons the ther- 
modynamic calculation proves that their dehydroge- 
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nation tendency increases with the increase of their 
molecular weight. In that manner the splitting of the 
chain end of gasoline with high-knock characteristics 
’ leads to the formation of high-anti-knock. gasoline. 
In the event that cyclic hydrocarbons exist in the 
charging stock, the pyrolysis leads to its aromatiza- 
tion. This is, however, the first step of the coke for- 
mation. Cyclic hydrocarbons not only exist in the 
naphteno-aromatic crude oils, but they are produced 
during the processing of Pennsylvania oils. When 
cracking the above-mentioned oil, the olefins split 
from the saturated hydrocarbons are submitted to a 
cyclization process. 

To prevent the formation of coke, hydrogen should 
be artificially added to the split molecule. This exe- 
cutes a stabilization of naphtenes which, without this 
operation would lead, after their dehydrogenation, to 
the formation of coke. On the other hand, the sta- 
bilization and hydrogenation of split olefinic particles 
also prevents the formation of coke. Consider now 
the behavior of olefins and naphtenes during pyro- 
lysis. These two groups occupy the middle place 
between the two extreme series of methane and 
benzol. The lower olefins show a greater similarity 
to aromatics than to paraffins. 





The three characteristic reactions as, isomeriza- 
tion, desintegration, and polymerization of naphtenes 
and olefins can be observed side by side. The multi- 
tude of their chemical behavior renders more difficult 
the thermodynamic measurements and this is the 
reason that the data which could be employed in the 
theory of decomposition and hydrogenation of hy- 
drocarbons are very scanty. It is also interesting to 
note that the polymerization equilibrium of olefins is 
independent of their molecular weight. In conse- 
quence of the tangle of thermodynamic data, the 
problem of decomposition and cyclization of aliphatic 
hydrocarbons which, under proper conditions leads 
to the formation of coke, cannot be completely ex- 
plained. 

For example, the equilibria for the formation of 
polymethylens from olefins lie so that they do not 
permit a well defined decision. Also the roll of di- 
olefins is quite unexplained but it is sure that they 
are intermediary terms, these leading to the forma- 
tion of coke. 


Now consider the mechanism of pyrolysis. In a 
chain of a normal paraffinic hydrocarbon, the bond 
powers between the C atoms can be considered as 
practically constant. The rentgenographic investiga- 
tions prove that the increase of dimension of elemen- 














U. O. P. gas polymerization unit. 
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tary bodies for the CH, group in the homologous 
series is quite constant. Also the molecular volume 
shows a.constant increase for the CH, group in the 
series of normal paraffins. Recently Wierl? has elab- 
orated a method by which he is able to carry out the 
distance measurements of atoms in gaseous molecules 
by means of diffraction of electrons. Wierl found for 
paraffinic hydrocarbons following distances d.-. in 
the middle points of the carbon atoms: 


I A te A Ne te gd dia Ok bi 1.52+0.1 A 
ESS AES age A Ra ere 1.52+ 0.05” 
RG EAE Ea ie ee ae se RS 1.51 + 0.05” 
REISER DS A On 1.53 + 0.05 ” 
ie aces ha Siu Mn Sis 1.54+ 0.05” 


The above indicates that the distances in a chain 
of normal paraffinic hydrocarbons can be considered 
as practically equal. Also at the ends of the chain 
no measurable differences could be observed. Planyj 
and Wigner® maintain that the energy in a molecule 
fluctuates in elastic waves here and there, and that 
the reaction occurs in the case when the amplitude 
will be increased in a fixed place above a critical 
value by means of the interference of waves. As all 
C-C bonds in a chain of normal paraffinic hydro- 
carbons are of equal strength, it appears from this 
that the splitting probability is equal for each bond. 
For example, take pentane into consideration: -C?- 
C*-C*-C*-C-, with the bonds 1, 2, 3 and 4. According to 
the above mentioned considerations the bond 1 and 
4, as well as the bond 2 and 32 are of equal value. Ac- 
cording to the equation of Lorentz, the splitting 
probability can be calculated in the following man- 


ner: 
e 3n-1 
W= (: —_ =) 
E 


where E=total energy 
n= quantity of equal heavy groups, these being 
held together by nearly equal forces 
=the energy on the bonds between two groups. 


According to this calculation, the decomposition 
probability is equal 0.5 in the place 1 as well as in 2. 
However, this calculation does not agree with the re- 
sults obtained in the process. Thus the theoretical 
decomposition showed 0.50 percent for the bond 3, 
whereas practically 0.80 percent has been found. The 
reason for this lies in different influences to which 
the hydrocarbon is subjected during the process. 
Before entering in this matter let us consider the 
decomposition of cyclic hydrocarbons. 

The decomposition of cyclic hydrocarbons leads 
to quite other results; when cracking hexamethylene 
at the temperature of 600°C., dissociation into bu- 
tadiene, ethylene and hydrogen will be observed. Of 
course, these compounds are the result of intermedi- 
ary reactions: 


a a CsH» — CeHw(tetrahydrobenzol) + H: 
2 eeeeeeeeeeee CH» —> CiHe + C:H, 


The writer has submitted hexamethylene to a 
cracking process at the temperature of 600°C. and 
found certain amounts of tetrahydrobenzol. There- 
fore it is believed that this intermediary reaction 
exists in the process. In addition propylene was found 
in the cracked mixture. Therefore the opinion of the 
writer is that hexamethylene is first opened (trans- 
formed) into the straight chain, then this compound 





is split into two molecules of propylene, according 
to the following reactions: 


SR a CsH» cycl.—> Ce.Hxacycl. 
Dit cntacs oes C.e.Hx» acycl. > 2C;He 


From the above it appears that two chief reactions 
can exist in the cracking of hexymethylene; in the 
first reaction the hydrogen is split from the kernel, 
forming the C=C bond, and then the rupture of two 
C-C bonds uniformly follows; in the second reaction 
the C-C bond is first split, this dissociation leading 
probably to the formation of 1, 2 hexylene, which is 
then split into two propylene molecules. Calculating 
the consumption of energy of the reactions 1 and 3, 
results are as follows: 

1. Hexahydrobenzol —~ Tetrahydrobenzol: in this 
case two C-H bonds are split, leading to the formation 


of VC-C bond, and of a hydrogen molecule. This re- 
action requires 26 calories: 2.92: — (125 —71 + 104) 


= 26 calories. 


2. Hexahydrobenzol > Hexylene: here a C-C bond 
is loosened, a C-C bond is formed and a hydrogen 
atom is displaced. The reaction requires 17 calories: 
71 — (125 — 71) = 17. 

Although the energy consumption of reaction 3 is 
smaller than that of reaction 1, the latter takes place 
nearly exclusively. The reason for this is that in re- 
action 1, the hydrogen is split from the kernel, while 
the hydrogen in reaction 3 must be displaced from 
carbon atom 2 to the carbon 6. From the writer’s pre- 
vious article (REFINER, 1937, February) it is easy to 
understand that in this case a recombination will take 
place, rather than that the hydrogen atom will find 
time enough to flow to the other carbon atom. 

Therefore it seems that tetrahydrobenzol is more 
readily split into butadiene and ethylene than hex- 
amethylene into hexylen respectively into propylen 
molecules. In other words, the splitting of two hydro- 
gen atoms from the kernel leads to the transformation 
of two carbon atoms with four active linkages, into 
carbons of two active linkages. As these places are 
now weakened, the scission into butadiene and ethy- 
lene is easily carried out. 

However, the pyrolysis of acyclic or cyclic hydro- 
carbons is unable to change all carbon atoms with 
four active linkages into two active bonds. To in- 
crease this reaction an increase of pressure is neces- 
sary; the higher the pressure the more carbon of 
four active linkages will be transformed into the 
carbon with two active bonds. In other words, with 
the increase of pressure the formation of the labil 
= CH, atoms increases. However, even in this case 
the flow of the reactions would not lead to desirable 
results because the regulation of the factors, as con-: 
tact time, temperature and pressure gives such a 
multitude of possibilities that it would be impossible 
to guide so many reactions. These difficulties can be 





_avoided by using proper catalysts. 


Catalysis is one of the most curious and interesting 
phenomena in modern chemistry, for the reason that 
reactions are initiated and the velocity of chemical 
reactions are effected by a substance which introduces 
no energy, nor undergoes any change during its pres- 
ence in the region of chemical activity which it seem- 
ingly has induced. Doebereiner was the first to 
inflame hydrogen by means of platinum. By touching 
the surface of this metal, the hydrogen molecules 
were split into atoms in statu nascendi, entered into 
reactions with oxygen very lively, having in conse- 
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quence the combustion of hydrogen. According to 
this phenomenon, Farraday was the first to carry out 
the hydrogenation of ethylene into ethane by means 
of platinum sponge in 1844. Further experiments of 
other chemists lead to the conclusion that there are 
also other metals which activate hydrogen molecules. 
But while the precious metals such as platinum or 
palladium are able to activate the hydrogen molecules 
at temperature of about 100°C., the ordinary metals 
execute these reaction above the temperature of 
100°C. Thus nickel, iron, etc., begin to act when 
operating above 100°C. 


In other words, the catalyst causes in the above- 
mentioned case a saturation of the free bonds by the 
active hydrogen atoms. However, it has been stated 
that the saturation of unsaturated hydrocarbons with 
straight chains occurs without difficulties, while the 
unsaturated chains of a cyclic kernel encounter great 
trouble, even when using a highly active catalysts. 
This is the reason that the hydrogenation of unsatu- 
rated fats occurs very easy, when containing unsatu- 
rates of acyclic groups. The presence, however, of 
small amounts of cyclic compounds as benzol, toluol, 
naphtaline, phenol, etc., weakens this hydrogenation 
process. According to Willstatter, the different be- 
havior consists in the different reaction velocity of 
the above-mentioned groups in the hydrogenation 
process. According to the opinion of the writer, the 
free linkages of the carbons in the cyclic kernel in- 
fluences these reaction velocities. 


However, the catalyst in hydrogenation and other 
pyrolysis processes has not been inserted in the sys- 
tem to saturate unsaturated linkages of hydrocar- 
bons. It has to split the constituents of hydrocarbons 
to effect new combinations between the freed hydro- 
gen and carbon and hydrogen atoms of the oil 
treated, thus forming, when later condensed, a mix- 
ture of liquid hydrocarbons. In other words, the 
catalytic agents have been inserted in the system 
to regulate the introduction of the split or introduced 
hydrogen into the carbon atom. This indicates that 
catalysts can be classified into two groups: the first 
group containing catalysts with the ability of satu- 
rating unsaturated hydrocarbons, the second group 
with a series of catalysts, these being able to rebuild 
the hydrogenated molecule. 


However, the hydrogenation power of the second 
group should not be too strong, since instead of the 
polymerization reaction between the —CH, mole- 
cules, hydrogenation of the same active labil mole- 
cules with saturated molecules of the methane group 
will take place to a very high degree. To obtain a 
catalyst with limited hydrogenation power and a 
very high activity, a high contact surface with many 
active places must be created. 

The first theories on the catalysis maintained that 
the active surface is able to transform hydrogen mole- 
cules into atoms. Other theories explained this phe- 
nomenon as the reduction and oxydation of hydro- 
carbons by means of the active surface of a catalyst. 
But these theories were unable to explain the reason 
that the same catalyst prepared by different methods 
differs in its characteristics. For example, precipi- 
tated nickel catalyst shows other characteristics than 
a nickel skeleton produced from a nickel-aluminum 
alloy by chemical removing of aluminum, although 
showing the same active surface. According to the 
_ hypothesis of the writer, the catalyst is able to split 
the hydrogen not only into atoms but also into 
electrons and kernels. The electrons are able to pene- 
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trate into the light-moveable electrons of the catalyst. 
In the same time the kernels of hydrogen adhere on 
the surface of the catalyst, being able in this form 
to enter into reaction with the split active carbon 
atom. According to this hypothesis, the carbon atoms 
are submitted to the same action, this action being 
able to transform the carbon with four active linkages 
into the carbon with two active linkages. 


Thus, these characteristics decide whether satu- 
rates or unsaturates, respectively, or aromatic hydro- 
carbons are formed. Of course, these properties de- 
pend upon the type of the metal and upon the method 
of its activation. As mentioned above, the precipitated 
catalyst has quite other properties than the skeleton 
catalyst. These considerations lead to the conclusion 
that the quantity and the quality of the artificially- 
formed light movable electrons in the catalyst play 
the most important part in the catalysis. In other 
words, the thicker the layer of the highly movable 
electrons, and the more movable these electrons, 
the greater the activity of a catalyst. 


The reactions of the catalysis are submitted to a 
surface stereo-chemistry which depends upon the 
so-called multiple character of the active centers, 
these centers possessing fixed molecular directions. 
Thus, there are many sorts of active centers, the first 
being able to split the hydrocarbon into hydrogen 
and carbon of two or four active linkages, the second 
being able to cause the formation of labil very active 
= CH, molecules, the third polymerizing these labil 
molecules into different types of straight chains, the 
fourth being able to close the polymerized —=CH, 
molecules into naphtenic hydrocarbons, the fifth de- 
hydrogenating the six-membered ring, etc. Of course, 
the cyclic reactions occur in the first phase, these 
being then dehydrated in the second phase. 

The above-mentioned considerations indicate that 
this phenomenon depends upon the internal structure 
of the catalyst. These active centers of different char- 
acteristics depend, as mentioned earlier, upon the 
quality and quantity of the kernels and electrons. In 
other words, the crystallization sort of internal struc- 
tures of catalysts plays a very important part. Many 
investigators have shown by means of the Roentgen- 
rays that the molecules of catalysts show a crystal- 
linic structure, but after its ageing the internal struc- 
ture of this molecule approaches to amorhpase state. 

This indicates that the more developed the crystal- 
linic structure of the molecules of a catalyst the 
stronger the reaction process. The writer has stated 
that the dehydration of hexagonal rings can be sub- 
mitted to two reaction mechanisms. Of course, this 
depends upon the sort of active places on the surface 
of the catalyst. In case the molecules of the catalyst 
present a hexagonal or cubic surface centered struc- 
ture, the hydrogen atoms of cyclohexane will be split 
from the kernel at the same time. This reaction 
requires an activation heat of about 10,000 to 20,000 
cal./mol. 

The second type of dehydration of cyclohexane is 
submitted to quite different conditions. In this case, 
the catalyst shows quite other crystallinic structure, 
or several crystallinic structures of molecules, these 
leading the dehydration to intermediary reactions. 
Therefore it shows quite other kinetic characteristics, 
and its activation heat amounts to 20,000 to 50,000 
cal./mol. The reason for this is that this manner of 
dehydration is submitted to different intermediary 
states. Only single hydrogen atoms are split success- 
ively, the free linkages being then submitted to dif- 
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ferent very complicated unsaturated hydrocarbon 
reactions. The split hydrogen atoms enter into re- 
action with free carbon atoms or it enters into re- 
action with the polymerized olefins, transforming 
them to saturated compounds. Further investigations 
show that the products obtained by this dehydrogenation 
process discolored bromine and permanganates, caus- 
ing in consequence the formation of high polymerized 
compounds. Certain intermediary reactions occur dur- 
ing this dehydration process. With the aid of the 
adsorption isotherm of Langmuir, it is possible to 
determine all coefficients which permit the calcula- 
tion of these dehydration reactions. 

Viewing these considerations in the light of the 
above we reach the conclusion that there are many 
sorts of catalysts; catalysts causing a formation of 
saturated hydrocarbons, the other forming olefins, 
and finally another type causing a formation of cyclic 
hydrocarbons. The writer reaches the conclusion 
that the more vivacious the electrons and the kernels 
of a catalyst the stronger the reaction process. Ac- 
cording to this conclusion catalysts are divided into 
three chief types: 

1. Catalysts being unable to keep the labil active 
== CH, molecules at a proportionally long time dur- 
ing the reaction processes. This behavior has in con- 
sequence the addition of hydrogen atoms which leads 
to the formation of saturated hydrocarbons. On the 
other hand, the addition of the carbon atoms to the 
== CH, molecules also takes place in the same proc- 
ess, leading to the formation of higher-molecular hy- 
drocarbons. 

2. Catalysts being able to keep in free state 
the == CH, molecules in a somewhat longer time dur- 
ing the reaction process, so that olefinic hydrocar- 
bons are obtained. Of course, the yield of the obtained 
olefinic hydrocarbons depends to a high degree upon 
the quantity of the active kernels and electrons. In 
other words, the greater the content of the kernels 
and electrons in the catalyst the longer the —= CH, 
molecules exist in the free state and the more olefinic 
hydrocarbons can be obtained. 

3. Catalysts having not only the ability of keeping 
the = CH, molecules a necessary time in the free 
state to cause the formation of olefinic hydrocarbons 
but also their kernels and electrons are of such a 
vivacious movement that they are able to close the 
straight chains, transforming them into different 
types of cyclic hydrocarbons. 

Of course, these types cannot be obtained in the 
ideal form, that is, they cannot be obtained in the 
form which could exactly direct a proper reaction. A 
catalyst presents different active centers of different 
electron positions, the major part of the same elec- 
tron centers decide the direction of a given reaction. 
Thus, for example, the polymerization of ethylene 
can occur in different directions, these being de- 
pended upon the type of catalyst. It can be polymer- 
ized into cyclohexane, then into benzol. Another 
catalyst is able to transform ethylene into hexylene. 
And finally certain catalysts can be chosen, which 
polymerize ethylene into dipropargyl, methyl penta- 
dine or divinyl acetylene. Each of the above-men- 
tioned. products requires different consumptions of 
heat, this being regulated by the electrons of the 
catalyst. The reason for this is that each polymeri- 
zation product requires scissions in other bonds, as 
well as different re-combinations. 

In addition, the scission of a carbon atom into ker- 
nels and electrons requires a certain heat consump- 





tion. Moreover, the carbon is frequently tetravalent, 
so that the transformation of the tetravalent carbon 
into a bivalent one requires a certain supply of ener- 
gy. In other words, the carbons with two active 
linkages can be considered as the charging element 
for the construction of different hydrocarbons, the 
temperature, pressure, contact time and other un- 
known factors being only the workers regulated by 
the catalyst. For example, a double linkaged carbon 
combination requires 125 calories, while the simple 
carbon combinations require only 71 calories. There- 
fore when forming a C-C combination only one part 
of an energy will be spent. Thus the entire energy of 
the interested carbon valences is not exploited, and 
in consequence the remaining of the “residuum af- 
finity.” When taking into consideration a chain mole- 
cule in which only a double linkaged bond exists, 


1 2 3 4 5 6 7 8 9 10 
C—C—C—C—C=C—C—C—C—C 
I II Iil IV Vv VI VII VIII IX 
as shown in this scheme, the carbon valences 4 and 7 
will be attracted by the carbon atoms 5 and 6, these 
latter presenting the so-called “residuum affinity.” 

In this manner the single C-C bonds IV and VI 
will be strengthened, and in consequence the subse- 
quent C-C bonds III and VII will be weakened. Of 
course all these theoretical considerations carried out 
by the writer according to different investigations, 
do not agree exactly with the practical experiments. 
The reason for this is that many unknown factors 
change the direction of reactions. For example, the 
surface of the wall of the reaction chamber plays a 
very important part in this process. 

The writer has carried out decomposition processes 
of butane in vessels of different materials and found 
quite other yields of products. Even glass retorts of 
different compositions resulted in the formation of 
different products. It is true that in the second case 
the differences were very small but from the stand- 
point of the metal wall influence on the flow of re~ 
actions, this observation may be considered as very 
important. 

The reason for this phenomenon is that certain 
active centers of the wall play the roll of an acti- 
vator on certain reactions, and in the case of its 
absence these reactions would not occur. As men- 
tioned earlier, the theoretical decomposition of the 
bond 3 showed 0.5 percent, whereas practically 0.80 
percent has been found. The reason for this lies in 
the different influences of the active centers of the 
reaction chamber. This phenomenon is very impor- 
tant in the oil refining industry because each sort of 
iron and steel show other active centers on their 
surface wall. 

Moreover, it is believed that certain hydrocarbons 
obtained during pyrolysis influence as activators one 
after another; these being able to change even the 
foreseen reaction. Of course, this depends to a high 
degree upon the temperature and pressure. Viewing 
these considerations in the light of the above, we are 
forced to the conclusion that not only the tempera- 
ture, pressure, contact time and catalyst play a very 
important part in pyrolysis but also the quality of 
the reaction chamber and the quality and quantity of 
the intermediary products. 
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Commercial Acid Treating 


F. SAGER, D.Sc. 


(Member Inst. Petr. Techn., London ) 
Societa Alfa Laval, Milan, Italy 


Retativety few laboratory investigations on 
the sulphuric-acid refining of light hydrocar- 

bon oils have been carried out with equipment allow- 

ing direct reproduction of modern plant practice. 


Earlier experimental work has either been carried 
out by shaking oil and acid in glass bottles? or by 
carrying out the mixing in discontinuous mechanical 
agitators’, followed by settling the sludge. 

Zublin® was among the first to devise a continuous 
laboratory treating plant with controlled contact 
time. He carried out mixing of acid and oil in a 
specially-designed mixer for a given period. The 
sludge formed was precipitated over active clay. A 
drawback of this arrangement is, that although the 
volume of the mixer provides for the desired contact 
time, the continuous stream itself causes some par- 
ticles to go right through the mixer and others to 
stay there for a period longer than expected. In 
other words, some oil is under treated, some oil is 
over treated. 


The present author in his earlier work on acid 
treating of cracked distillates* has used a specially- 
designed high-speed mixer, where small batches of 
oil were violently agitated with acid. After the de- 
sired contact time was reached, the whole of oil and 
acid sludge was at once discharged to a centrifuge 
and instantaneously separated. The results thus ob- 
tained checked well with the results of commercial 
plants, where in continuous operation, and in one 
stage only, oil and acid are mixed, contacted for a 
given time and then separated by means of cen- 
trifuges. 

In the report of the Fuel Research Board for the 
year ended March 31, 1936, London 1936, it is stated 
that at the fuel research station a countercurrent 
washing plant is used of the same type as the in- 
dustrial Holley-Mott process, description of which 
has been given by E. Thornton in 1933.° 


An anonymous article in the Petroleum Times® 
describes the Moore and George experimental coun- 
ter-current washer for mixing and settling in one to 
seven stages, which, it is stated, has been particu- 
larly useful for solvent extraction. It appears that 
this is the principal aim of the “washer,” as its 
design provides for circulating a large percentage of 
solvent rather than “dosing” small percentages of 
reagent. 


Altschuler, Graves and Brown’ in an article de- 
scribing the Stratford centrifugal refining process at 
low temperatures discuss correlation of plant vs. 
laboratory. Those authors state the well-established 
fact that no single-stage laboratory treatment will 
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Reproduced in 
Laboratory 


duplicate the functioning of a multi-stage commercial 
plant. From this they generalize that the respective 
technical results cannot be directly disclosed by 
laboratory investigations. For predicting results of 
commercial plants they carry out single-stage lab- 
oratory experiments and use correlation curves based 
on their knowledge of the subject. 

Such indirect methods being at the best only ap- 
proximative, it is obvious that direct methods for 
duplicating plant performance in the laboratory will 
be preferable. 

Prof. W. L. Nelson states that “the results ob- 
tained from a replica plant, carefully operated, are 
probably more accurate than those obtained in most 
commercial operating tests.”* There is practically 
always a slight variation from day to day in the 
composition of the charging stock of a treating plant, 
due either to operating variations of cracking or top- 
ping plant, different stabilization, blending in tanks, 
aging, etc. As sufficiently long runs have to be made 
on a commercial unit, to give results allowing any 
generalization, the above enumerated factors illus- 
trate some of the difficulties which are encountered 
in securing reliable data. The necessity for the in- 
vestigator and designer of new plants to possess an 
apparatus which will allow reproduction in labora- 
tory—with a limited and well defined quantity of oil 
actual technical-scale operating results, is obvious. 
In the following an account is given of a new 
continuous laboratory apparatus, which has been de- 
signed and built to serve for research and develop- 
ment work on acid refining and in particular on the 
Separator Nobel (S-N) treating process for cracked 
distillates and similar products. A description of the 
S-N process has been given earlier in this journal.® 

The new apparatus allows determination of opti- 
mal plant conditions and exact chemo-technical and 
economical comparison of the following processes: 





1. Single-stage treating with centrifugal separa- 
tion. 

2. Single-stage treating with gravity settling. 

3. Two-stage counter-current treatment with grav- 
ity settling in the first (spent acid) stage and 
centrifugal separation in the second (fresh acid) 
stage. 

4. Two-stage counter-current treatment with cen- 
trifugal separation in each stage. 


Figure 1 is a schematic drawing and flow chart of 
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FIGURE 2 


Experimental 
acid-treating 
plant. 


the apparatus, a photograph of which is shown in 
Figure 2. 

For method No. 1 the flow of oil is from tank A, 
by-passing the first set of equipment, directly to 
pump P2, where fresh acid is added. The mixture 
then goes through the contact equipment (or by- 
passing it) on to centrifuge $2 and from there to one 
of the rundown tanks R or Ri. Spent acid, coming 
from the centrifuge S2 is discharged through drain Z 
in the waste-acid line. 

For method No. 2 the flow is the same as described 
above with the exception that centrifuge $2 is by- 
passed and oil and acid sludge sent directly to tank 
Ri, where the sludge is settled and drained off. 

For method No. 3 the oil from tank A goes to 
pump P1 where it meets the acid sludge coming from 
centrifuge $2. The mixture goes through the contact 
equipment (or by-passing same) to settling tank K. 
From there it is continuously drawn off through the 
upper line, goes to pump P2, where it meets the 
fresh acid and then on to the second (fresh acid) 
phase, as per method No. 1. 

For method No. 4 the oil flow is the same as for 
method No. 3 with the exception that settling tank K 
is by-passed by sending the oil-acid mixture through 
centrifuge $1, from where double spent acid is dis- 
charged to waste, while the oil runs through the 
surge tank N to pump P2. 


| 
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If desired, the plant can also be operated on two- 
stage counter-current method, using the settling 
method in each stage and recirculating spent acid 
from Ri to pump PI. ; 

The design capacity is 15 gallons per hour. The 
throughput is controlled by valves Gi and indicated 
by the height of the level in the vent boxes V, which 
are based on the Venturi principle. 

The acid feed is kept constant by the use of 
graduated glass nozzles Wi, to which acid is sup- 
plied under constant head from constant level over 
flow tank W. 

Initial mixing is carried out in mixing pumps P. 
The dispersion is maintained for the desired length 
of time in the contact columns C. Each column cor- 
responds to a reaction time of 30 seconds. The mini- 
mum time of contact to be obtained in this plant is 
4 seconds by using the by-pass line of the columns. 
The maximum time is 2 minutes, by using all 4 
columns. 

Temperature of reaction is controlled by an elec- 
tric heater H and a cooling element B in the suc- 
tion tank A and by a cooling element in the settling 
tank K after the first stage. Intermediate surge tank 
N can be cooled from outside. Any desired tempera- 
ture feasible for the hydrocarbons under investiga- 
tion can be maintained. 

The plant is equipped with a common gas col- 
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lector, connected to a mercury gauge or in turn to 
an absorption vessel. Thus, the behavior of an oil in 
respect to gas development under actual plant con- 
ditions can be studied. 

Acid-treating losses can be exactly determined. 
Suction at run-down tanks are graduated and solu- 
tion loss to acid can be directly read from tank 
gauges. 

The acid-treated product, after having been meas- 
ured, is water washed and neutralized in separate 
equipment. The amount of caustic soda required for 








floor with the service pumps. The arrangement is in 
principle the same as for the experimental plant here 
described. Burmah Oil Company’s plant is operated 
on number four of the above enumerated methods ; 
two-stage counter-current refining with centrifugal 
separation in each stage, at atmospheric temperature. 

Since 1934, when the first SN treating plant with a 
daily capacity of 800 barrels was installed, 16 plants 
have been put in operation or are under construc- 
tion, with a total refining capacity of 60,000 barrels 
per day. These plants are all designed for single- 
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FIGURE 3 
Total view of SN treating plant. 


neutralization is figured from the acid number of a 
sample from the run-down tank. 

Besides giving an exact reproduction of plant be- 
havior, quality of products and losses, it is obvious 
that with the apparatus described the treating cost 
for any stock and any of the above enumerated 
methods can be calculated. 

Photographs, Figures 3 to 5, show an industrial 
SN treating plant which has been erected by Burmah 
Oil Company, Ltd., in the refinery Rangoon, Burmah. 
Figure 3 is the general view, Figure 4 shows the 
upper floor with the centrifuges, Figure 5 the ground 
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stage or two-stage. counter-current treatment at 
virtually atmospheric temperatures, followed by cen- 
trifugal separation. 
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FIGURE 4 


Upper floor of SN treating plant with centrifugal separators. FIGURE 5 


Ground floor of SN treating plant, showing process 
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rocess Equipment 


Re-arranged for Improved 


J. C. ALBRIGHT 


INCE casinghead and separator gas produced with 

the oil in East Texas contains large amounts of 
desirable hydrocarbons in excess of those required in 
the manufacture of the usual grades of natural gasoline, 
extensive equipment has been erected by many of the 
operators there. Especially is butane in demand for 
polymerization and domestic fuel. Increasing industrial 
demand for commercial pure butane, and a propane- 
butane mixture has accelerated production of these 
hydrocarbons. 

After this large oil field had become somewhat stabil- 
ized, Lisbon Gasoline, Incorporated, began operating a 
plant in the south end of the field, and later constructed 
a second unit, 33,000 feet distant, but operated in con- 











Fractionators installed in 1937 by Lisbon Gasoline Company 
so pure products can be made, and isobutane eliminated 
from 26/70 gasoline. 


Ifficiency 


junction with the first plant. Both were built originally 
as hot fractionation units, and operated in that manner 
until the summer of 1936, when they were converted 
to oil absorption, still maintaining the higher pressures 
used originally, due to the use of considerable amounts 
of residue gas for gas lift in the field nearby. Approxi- 
mately 1600 wells are included in the field gathering 
system, many of which produce casinghead gas directly 
into traps and oil and gas separators. The main plant 
has 16 horizontal, 2-stage compressors, and 1 “V” type 
multi-cylinder unit, all handling gas from the field and 
boosting the pressure to 200 pounds, gauge, when it is 
transferred to the oil absorber. The Grisson plant, over 
6 miles distant, has 7 2-stage compressors, handling 
approximately 4,500,000 cubic feet of gas daily, and 
passing it through a single high-stage absorber. 

Several features of these plants are unusual. The cut 
between the various products is exceptionally clean. In 
order to remove all of the desirable hydrocarbons from 
the casinghead gas handled by both plants, only about 
8 gallons of absorption oil, per thousand cubic feet of 
gas is required. Temperatures on both the oil and gas 
are sufficiently reduced in the cooling systems that effi- 
cient extraction is obtained with this small amount of 
circulation. The Grisson plant was built as a field ab- 
sorption unit, primarily, and contains only the necessary 
equipment to gather the gas, compress it to the desired 
pressure, and to absorb the gasoline fractions from the 
gas. The oil supplied to the absorber is pumped, lean, 
from the main plant through a 4-inch transmission pipe 
line to the absorber, and boosted to the pressure required 
to pass it through the column. Rich oil trapped from the 
absorber surge tank travels back to the main plant 
laden with rich gasoline fractions, where it is processed 
to recover the gasoline. 

Gasoline plants operated in this field are complete 
units within themselves, and handle all phases of process- 
ing, including the recovery of high-gravity gasoline. 
Naturally, due to the high pressures applied to the 
casinghead gas in raising it from atmosphere or below, 
to 200 pounds, gauge, there must be a considerable 
amount of condensation in the intermediate and high- 
pressure cooling sections. This gasoline is pumped, 
when necessary due to storage capacity, to the main 
plant from the Grisson unit through a 2-inch welded 
line, and processed, after blending with absorption gaso- 
line, through the several fractionators when making the 
various grades of natural gasoline and butane. 

The composition of the feed to the stabilizers and 
specialty fractionators varies widely during the day, and 
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Propane condensers and accu- 
mulator after change was 
made to new type operation. 


may make marked differences in the process tempera- 
ture, pressure and reflux ratios. The variation in com- 
position is governed, or caused by the flowing schedules 
followed by the producers in the field, and at times large 
volumes of gas may be available for processing, which 
may overtax the capacity of the compressors. Again, 
many wells may be off the line at other times, so that a 
comparatively high vacuum will be applied to the field 
gathering system. When this occurs, all of the gas is 
removed from the traps and separators at greatly re- 
duced pressures, so the units in the field used for sepa- 
rating the gas from the oil can be operated at or near 
atmospheric pressure. As the production of grade 26/70 
gasoline is dependent largely upon the trap pressures, 
more material may be produced when the trap pressures 
are nearly atmosphere, and conversely, when excessive 
pressures are imposed upon the field equipment, large 
amounts of pentane and heavier are held in solution 
with the oil and lost to the gasoline plants. 

The raw natural gasoline manufactured in both these 
plants, after being blended in the fractionator surge 
tank, averages about 120 pounds, Reid, vapor pressure. 
This high vapor pressure is caused by the almost com- 
plete extraction of all fractions in the casinghead, in- 
cluding propane and heavier, and a small percentage of 
ethane also. This mixed feed material is pumped first 
to the depropanizer where all propane and lighter are 
cut from the column overhead and liquefied according 
to market demands and reflux requirements. Propane as 
such is not manufactured regularly, due to market con- 
ditions, but when shipment is required, the liquefied 
overhead is held at a sufficiently low pressure in the 
accumulator tank, to permit the ethane to escape. Excess 
propane and ethane are led through vapor lines to the 
boiler feed fuel system and consumed instead of residue 
gas, because of its high B.t.u. content. The propane 
when liquefied as material for shipment contains less 
than 2 percent by volume of ethane. 

The depropanizer column is a new unit, installed early 
in 1937, 60 inches in diameter and 56 feet in height, 
containing 30 trays on the usual construction and de- 
sign. Two hundred fifty pounds is the usual operating 
pressure for this column, and the reboiler is operated 
at about 258° F. Reflux is maintained at about 1%4:1, 
based on column feed, with the bottoms containing 
butanes and heavier, and considerably less than 1 per- 
cent propane. Constant checking is done in the plant 
laboratory, which is equipped with a thoroughly modern 
precise fractionating column that is used for both liquid 
and gas analysis. 
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The bottoms from the depropanizer column are fed 
through liquid-level controls under process pressure 
instead of pumping to the debutanizer column which 
is used for manufacturing the various grades of natural 
gasoline required by the consumer and to manufacture 
butane for shipment by truck or tank car. The debu- 
tanizer column has an inside diameter of 48 inches, 
and a height of 56 feet, 6 inches, containing 30 trays. 
This tower is operated normally at 100 pounds pres- 
sure, gauge, with the reboiler temperature held at 203 
pounds with saturated steam. Constant pressure is main- 
tained on the column with a pressure-regulating valve 
in the vapor line, and an auxiliary pressure control in 
the vapor line from the butane accumulator vessel. 
Approximately 80 pounds is held on the accumulator 
which has been found sufficient for efficient condensa- 
tion of butanes, both iso and normal. The condensed 
overhead, with no vapors escaping through the accumu- 
lator tank overhead in appreciable amounts, is pumped 
back over the column with a ratio of 1%4:1, based on 
column feed. 


Approximately 55,000 gallons daily is manufactured, 
when reducing the feed to grade 26/70, and about 26,000 
gallons per day of commercial butane. Before the plant 
was rearranged this year, 26/70 gasoline showed as 
follows: 


SOOT oie ok 0 :5as inn 4 dnnndkhonkseee 1.03 percent 
WENME! cities cons bl cebn ¢ aca 30.55 percent 
Pentatie-and “heaviet oi. 55-66 Cee ead 68.42 percent 


Since the newer equipment was installed, and proc- 
esses changed, the same grade of gasoline shows as 
follows: 


ET SPEER OE Pee Me TL 0.58 percent 
WINERIES a ska ok bas dbs ee ee ee 31.81 percent 
Pentarie add: heaviers is. 66. 55 ieee 65.61 percent 
Vager DISSsnbeS oi 6h 3c SE ae 25.65 pounds, Reid 


The reflux pumped back over the depropanizer column 
shows by fractional analysis to be butane free, and the 
butane made in the debutanizing column has the fol- 
lowing : 


Propane 1.78 percent 
SUEANO “Soi ono 185 tig tev aero nent 38.25 percent 
| Tee SEN Se Pel Mee RPE MEY Fe 59.97 percent 


The A.P.I. gravity of the 26/70 natural gasoline, 
when manufactured under the old conditions was 90.2 
degrees, and since the processes were changed, this 
product shows a gravity of 89.7° A.P.I. 
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(;asoline-Dehydration Plant 
Meets the Need of Major Gas System 


iy has always been the goal of natural gasoline 

plant engineers to design absorption gasoline 
plants which permit almost automatic operation, pro- 
vide necessary flexibility to produce any desired 
grade of gasoline and at the same time be efficient 
and economical in their operation. These ideas were 
in the minds of the engineers, who in the spring and 
summer of 1936 designed and constucted the com- 
bination gasoline absorption and gas dehydration 
plant on the 24-inch main line of Panhandle Eastern 
Pipe Line Company near Liberal, Kansas. 

The main pipe line of Panhandle Eastern Pipe 
Line Company extends from the Texas Panhandle 
to a point on the Indiana-Illinois state line near 
Dana, Indiana, where it joins the pipe line of Michi- 
gan Gas Transmission Corporation, which extends 
to and terminates at Greenfield Road in Melvindale, 
a suburb of Detroit, Michigan; an unbroken pipe 
line 1180 miles long through which natural gas is 
transported for re-sale to more than 500,000 domes- 
tic, commercial and industrial customers. These cus- 
tomers are dependent almost entirely upon this line 
as a source of heat energy, therefore continuity of 
service is of the first importance. Uninterruped serv- 
ice cannot be assured unless the gas being transport- 
ed is clean, dry and reasonably free from those hy- 
drocarbon fractions which tend to form line stopping 
hydrates at temperatures under 60° F. 


PRELIMINARY STUDIES 


Between the two terminals of this long line, the 
vas may be subjected to varying extremes of tem- 
peratures and pressure, so before design of the plant 
was started, studies of weather bureau records with 
respect to maximum wet bulb temperatures, ground 
temperatures at various times of the year through- 
out the area traversed, gas temperatures taken from 
the company records and the records of other com- 
panies for a number of years back, were made, 
results plotted and the extreme operating conditions 
which might be encountered were graphically shown 
and used as a basis of design. As an added factor of 
safety, the plant was designed to process the maxi- 
mum estimated requirements and return such quan- 
tity to the pipe line free from objectionable hydrate 
forming hydrocarbons, and with the dew point de- 
pressed at least five degrees below the minimum tem- 
perature of the flowing gas at any point along the 
line as indicated by actual records of gas tempera- 
tures over a period of several years. 

The plant is located on the discharge side of Pan- 
handle’s 10,000-horsepower Liberal Compressor Sta- 
tion and before it was put in operation, changes and 
additions to the compressor station were provided 
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CLARENCE R. WILLIAMS 


Gasoline Plant Superintendent, 
Panhandle Eastern Pipe Line Company 


in the form of gas cooling and gas cleaning facilities 
so that high extraction efficiencies in the gasoline 
and dehydration plants might be assured. Sufficient 
cooling was installed so that the temperature of the 
gas entering the absorbers does not exceed 80°F. 


CLEANING FACILITIES 

Gas leaving the compressor station at a maximum 
of 500 pounds pressure enters a battery of absorbers 
which are rather unique in that they embody in one 
vessel gas cleaning sections, gasoline absorption sec- 
tions and gas dehydrating sections. Gas entering 
the bottom of these vessels passes through a gas 
scrubber section in which water, dirt and compres- 
sor oil are removed. It then passes through a 16-plate 
absorption tower where gasoline fractions are ex- 
tracted, then through another scrubber section where 
all traces of absorber oil mist are removed, and 
into a four plate tower gas dehydrating section, 
where it contacts refrigerated calcimum chloride 
brine. Above the dehydration section is another gas 
scrubbing section, where all traces of dehydrating 
brine are removed before the gas passes on into the 
main line. These absorber-dehydrator towers are 58 
feet high, 69 inches in diameter, fabricated from 
1%-inch plates and weigh approximately 66,000 
pounds each. 

Following through the absorption oil cycle, the 
fat oil leaving the absorbers enters a high-pressure 
vent tank, or fixed gas eliminator which operates at 
175 pounds; gases vented off are picked up by the 
high-stage side of a recompressor and returned to 
the line. The oil leaving the gas eliminator passes 
through a heat exchanger countercurrent to the hot 
oil leaving the still and its temperature is raised to 
approximately 265°F. From the heat exchanger oil 
enters the low-pressure vent tank, or gas eliminator 
where the pressure is reduced to about 70 pounds. 
Vapors coming off this tank pass through a cooling 
section in the cooling tower, the condensate flowing 
into a low-pressure accumulator tank, the non-con- 
densible vapors passing to the suction of the vapor 
compressor which in turn passes them through an- 
other cooling section and into a high-pressure accu- 
mulator. 

Condensate in the low-pressure accumulator is 
trapped back into the fat oil stream just before) the 
oil enters the preheater on the inlet side of the dis- 
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tillation unit. In the preheater, the temperature of 
the fat oil is raised to 375°F. before entering the 
still for distillation. After denuding in the still, the 
lean oil passes through the heat exchanger men- 
tioned above, through the main oil circulating pumps 
which pump the oil up to main line pressure and 
through oil cooling sections into the absorbers where 
the cycle of absorption begins again. 

Vapors from the still pass through condensing sec- 
tions in the cooling tower, the condensate accumu- 
lating in the dewatering tank. Uncondensed vapors 
are returned to the recompressors and eventually re- 
turn to the high-pressure accumulator tank. Still 
temperatures are controlled by refluxing raw gaso- 
line from the dewatering tank over the top of the 
still. The still is constructed to operate at 50 pounds 
pressure, is 50 feet high and 66 inches in diameter. 
It contains eighteen plates, eight fractionating, and 
ten stripping, with a special flash plate at the oil 
inlet level to degasify the incoming oil before it 
flows on to the top stripping plate. 

Raw gasoline in the dewatering tank is picked up 
by a steam driven reciprocating pump and pumped 
through a heat exchanger and a reboiler into the 
stabilizing column. Condensate in the high-pressure 
accumulator tank is trapped into the discharge of the 
pump and passes through the heat exchanger with 
the raw gasoline. The vapors from the top to the 
stabilizer, mostly butane-propane fractions, pass 
through a cooling section in the cooling tower and 
accumulate in a reflux accumulator tank. From this 
tank they are pumped as needed over the top of 
the stabilizer as reflux. Any excess reflux liquid is 
expanded into a recompressor suction and pumped 
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back into the main line, used as plant fuel or used 
as a source of refrigerant in the dehydrating brine 
cooling system. The stabilizer is designed to operate 
at 250 pounds pressure, is 56 feet high and 48 inches 
in diameter. It contains 30 fractionating trays. 


DIFFERENT COOLING TOWER 


The cooling tower at this plant is a departure 
from the standard type commonly installed. It is an 
induced down draft type without any splash boards 
or distributors. Water is forced through spray noz- 
zles at the top of the tower at about 30 pounds pres- 
sure and the velocity of this volume of water, to- 
gether with change in density of the air after con- 
tact with the water induce a downward draft through 
the tower effecting evaporation and cooling. The 
tower and basin are divided into two sections at 
about the middle with a solid transverse wall. Each 
side is provided with a separate water crib and 
water circulating pumps and all cooling of gases 
and liquids is carried on in two stages. The first 
stage is in the hot end, where the major part of the 
heat is removed from the several gases and liquids 
at relatively high temperature gradients leaving the 
cold end of the tower to handle a relatively low heat 
load at a low temperature gradient, thus permitting 
an unusually close approach of the temperatures of 
substance being cooled to wet bulb temperature. 
Among the desirable features offered by this type of 
tower are: efficiency is substantially independent of 
external wind velocity -due to the active circulation 
of air induced by the velocity of the freely falling 
water in the tower and because of the solid design 
of the structure the loss from windage drift is neg- 
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Some of the yard equipment of Panhandle Eastern Pipe Line Company’s natural gasoline and natural gas dehydrating 
plant constructed and operated in conjunction with the firm’s Liberal, Kansas, compressor station. 
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ligible. The tower is constructed of creosoted Doug- 
las fir and is 42 feet wide, 96 feet long and 36 feet 
high. It is internally braced and guyed to withstand 
a wind velocity of 90 miles per hour. 


THE DEHYDRATION CYCLE 
The dehydration cycle of the plant employs re- 
frigerated calcium chloride brine as the dehydrating 
medium. The cycle is quite simple consisting of 
pumping calcium chloride brine of a gravity of 1.35 
through the dehydrating section of the absorbers 





panded through a chiller or exchanger flowing coun- 
tercurrent to the brine passing to the dehydrators. 
The expanded butane vapors are picked up by a bu- 
tane compressor, recompressed and returned to the 
accumulator. The loss of butane is small, the only 
loss being confined to leakage around valve stems 
and recompressor piston rods. 

Steam for all heating operations and the operation 
of reciprocating type pumps is generated in two 
water tube boilers, each rated at 270 horsepower at 
200 pounds steam working pressure. Each boiler is 
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degasifying the brine after it leaves the dehydrator 
and reconcentrating the diluted brine in an evapo- 
rator to bring it to the proper concentration before 
recirculating. After leaving the evaporator, the brine 
is cooled by passing it through cooling sections lo- 
cated in the cooling tower and thereafter refrigerated 
before returning to the dehydrator. Butane-propane 
fractions from the stabilizer reflux are used as the 
source of refrigerating mediums, these are fraction- 
ated in a 10-plate column and only the butane is used 
for refrigeration, normal butane having been found 
to be more practical and economical than a propane- 
butane mixture. The butane from the butane frac- 
tionator is passed through a cooling section and into 
a butane accumulator tank. From the tank it is ex- 
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equipped with natural gas burners, automatic fuel 
governor, feed water regulator, differential pressure 
governor for boiler feed pumps, high and low water 
alarms, open type cold feed water tank and pressure 
type feed water heater. Stacks are 120 feet high and 
are guyed for 90 mile wind velocities. All condensate 
from the several operations in the plant is delivered 
to a pressure condenser and classifier where oil and 
dirt are removed and the condensate returned to the 
feed water heater as boiler make up. Under this sys- 
tem treated water make-up requirements are mini- 
mized and there is no waste of steam to the atmos- 
phere in any part of the plant. 

All pumps in the plant with the exception of sta- 
bilizer feed, reflux and boiler feed pumps are electri- 
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Major structures in the natural gasoline division of the plant. 
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Dehydrating portion of Panhandle Eastern’s combined gasoline and gas dehydrating plant at Liberal, Kansas. 
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cally driven. The main oil circulating pumps, three 
in number, are six-stage 3600 revolutions per minute 
units, each direct-connected to a 100-horsepower ex- 
plosion-proof motor. Each pump has a capacity of 
200 gallons per minute from zero pounds suction to 
500 pounds discharge. Electrical energy for the plant 
is generated by two 250-kilowatt generators, each 
driven by an eight-cylinder gas engine. 


STORAGE FACILITIES 

Storage facilities consist of twelve 25,000-gallon 
tanks for gasoline storage and one 25,000-gallon tank 
for absorption oil storage. Two 10,000-barrel spher- 
oids are being added to the storage capacity. The 
loading rack is located approximately three-quarters 
of a mile from the plant and at a slightly higher 
elevation. It is a 10-car rack. A vapor compressor is 
provided at the rack for recovery of vapors from 
loading which are returned to the suction of the re- 
compressor at the plant,.this in turn recompresses 
these vapors for delivery through the cycles of con- 
densation and accumulation. Advantage is taken of 
the difference in elevation between the rack and 
plant sites to unload absorption oil into the plant 
by gravity. 

The plant is provided with a completely equipped 
laboratory in which all routine analyses are made. 





A recording calorimeter is installed in the laboratory 
and all plant operations follow the record of this 
calorimeter. An effort is made to maintain a constant 
heating value on all gas leaving the plant for de- 
livery to market. Gas produced in two separate fields 
one in the Texas Panhandle and one in southwestern 
Kansas, is being treated in varying proportions. 
These gases have slightly different heating values 
and gasoline contents. Because of these differences, 
some plant manipulation is required to maintain a 
constant heating value in the outgoing gas. 

The plant as originally installed was designed to 
treat 135,000,000 cubic feet of gas per day. Lean oil 
circulation at peak load is 270 gallons per minute, a 
gas/oil ratio of 2.88 gallons per 1000 cubic feet cal- 
culated on a 14.9 pounds per square inch pressure 
base. Brine circulation under peak load conditions is 
450 gallons per minute. During the first winter of its 
operation, the plant has on several occasions oper- 
ated under peak conditions and has at all times op- 
erated at better than 80 percent load factor. 

Increased demand for natural gas in the markets 
served by Panhandle System and the development 
of new markets has made expansion of the plant im- 
perative. As this is written, additions are being made 
which will permit the processing of an estimated 
total of 200 million cubic feet of gas per day. 


The cocling tower used in this plant is a departure from the customary installation, being of the induced, down-draft type. 
Tower and basin are separated near the middle by a solid, transverse wall. 
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NE of the newer engineering projects in Colorado 

is the recently completed skimming and cracking 
plant erected on the outskirts of Denver by Bay Petro- 
leum Corporation. The refinery embodies the latest im- 
provements in design, and complete plans and specifica- 
tions were furnished by Universal Oil Products Com- 
pany, which licensed the cracking unit for this installa- 
tion. The refinery consists primarily of a crude heater 
and fractionating column, rated capacity 2500 barrels a 
day, and a two-coil Dubbs cracking unit, with rated 
capacity of 1000 barrels a day. The cracking unit con- 
sists of a Universal center wall upshot heater, reaction 
chamber, flash chamber and auxiliary equipment. 

Power is furnished by two horizontal boilers each 
developing 200 horsepower and capable of 100 percent 
overload. Water from two wells in. the grounds, is 
cooled by means of a cooling tower and goes to the 
condensers. 

The crude supply comes from the production of 
The Ohio Oil Company in the Rock River and Medicine 
Bow fields of Wyoming, and is transported to the re- 
finery in tank cars. 

The two crudes differ widely in character and this 
difference affects the charging capacity of the plant. 
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Modern Cracking Unit 
At Denver Described 





When running Rock River crude of 37° A.P.I. gravity, 
the crude stills can process only 2500 barrels a day, 
recovering 32 percent of straight-run gasoline. 

When running Medicine Bow crude of 62° A.P.I. 
gravity, 5000 barrels a diay can be processed, yielding 
80 percent of straight-run gasoline. At present a com- 
bination of the two is being run. 

In one of the early runs, 2200 barrels of crude per 
day were put through, producing 40.6 percent of 
straight-run gasoline and 25 percent of cracked gasoline 
of 70 octane plus, both figures based on the crude. 

In operation, the raw crude is charged through heat 
exchangers into the crude heater and thence into the 
crude-fractionating column. 

Straight-run gasoline is taken off the top of the 
tower. Kerosene, Diesel fuel, stove distillate or tractor 
fuel may be taken off as side-cuts. The heavy ends, 
cracking stock, are drawn from the bottom of the tower. 

This cracking stock is pumped into the cracking 
fractionating column near the bottom. The cracked 
gasoline and gas are taken from the top of this column 
and light oil recycle stock is taken off near the center. 
Heavy cracking stock is taken from the bottom. 

These two streams are pumped respectively to the 
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light-oil and heavy-oil cracking coils. The coils are in 
separate compartments of one furnace structure, and 
they are independently fired and controlled to produce 
the conditions most suitable for cracking each fraction. 
The heavy oil is pumped through the cracking coils 
rapidly at a relatively low temperature, while the light 
fraction is pumped through more slowly and at a higher 
temperature. . 

Upon leaving the cracking heater the two streams 
rejoin and flow into the top of the reaction chamber 
where they are subjected to further cracking. Leaving 
the bottom of the reaction chamber the stream enters the 
flash chamber where the pressure is considerably reduced 
and where the residual oil and vapors are separated. 

The cracked vapors pass out at the top and the heavy 
unvaporized portion goes out at the bottom as cracked 
fuel oil. This is a good fuel for locomotives and indus- 
trial furnaces, having low viscosity, gravity and pour 
test. If desired, coking chambers might be installed in 
the flow line and the residual oil converted into special 
quality coke. 

The cracked vapors, as before stated, enter the frac- 
tionating column at its base to fractionate the gasoline 
and gas from light and heavy recycle stocks. Cold 
distillate is pumped over the top of: the column as a 
reflux. Automatic controllers on the reflux pump hold 
the temperature in the top of the tower within fluctua- 
tions of 2° and in this way control the quality of 
products removed. 

The cracked vapors and uncondensible gas from the 
top of the tower are passed to a receiver where gas and 
liquid are separated. The gasoline then goes into a 
stabilizer, which is closely: controlled to give the quality 
of gasoline desired. Here the ethane and propane and 
part of the butane are removed. The amount of butane 
left in the gasoline determines its vapor pressure or 
volatility. From the stabilizer the gasoline passes through 
a cooler into a sweetening unit where caustic soda and 
litharge wash remove the odors. Gum formation is 
prevented by the injection of inhibitor. 

Gases from the distillate receiver go to an absorber 
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Flow chart of the Dubbs cracking unit installed in the Bay Petroleum Corporation 
refinery at Denver, Colorado. 











to be stripped of gasoline by contact with an absorp- 
tion oil taken from the side of the cracking fractionat- 
ing column. | 

The fuel taken off at the bottom of the flash chamber 
may be anything from a light viscosity oil to a heavy 
pitch. 

This unit is so flexible that it is possible at any time 
to produce those products for which there is the most 
profitable demand. Plans are now in progress to add 
equipment for the production of road oils as well as the 
other products mentioned. 

The Bay “bronze” gasoline, which is the company’s 
regular grade, as delivered in storage tanks, has an 
octane rating between 70 and 72 (L-3 method). The 
straight-run gasoline has an octane number of 59. The 
refinery includes an Ethyl treating unit, the operation 
of which is as follows: 

A tank car containing the Ethyl fluid is mounted over 
balanced scales, and a set of valves connects a short line 
from the car into the gasoline line. 

To treat the gasoline it is only necessary to set a 
delicate weightograph at a desired point, depending upon 
the amount of lead to be drawn off. 

Two valves are opened and a gasoline by-pass 
creates a vacuum on the Ethyl line. The Ethyl fluid 
is drawn over the weightograph and when the desired 
amount, not over 3 cubic centimeters per gallon, is 
used, the line is shut off. This Ethyl gasoline has an 
octane rating of 78 or higher. 

Bay Petroleum Corporation owns and operates two 
other refineries, one a skimming plant at Cheyenne, 
Wyoming, and the other the former plant of Dickey 
Refinery Company at McPherson, Kansas, where the 
original cracking unit is being converted to Dubbs 
operation. 

C. U. Bay of New York is chairman of the board 
of directors; R. V. Rodman is vice president; H. E. 
Armitage, secretary-treasurer ; W. R. Newman, general 
superintendent; Carl Orrison, plant superintendent ; 
Dent P. Hand, comptroller, and L. L. Leabo, sales 
manager. 
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Columns and vacuum equipment in the H. A. Montgomery 
Company’s plant near Findlay, Ohio, which is used to manu- 
facture steel working oils from aged crude. 


Lubricants 


mm Aged Crudes 


J. C. ALBRIGHT 


RUDE produced in many fields has been stored in 

the Cramer tank farm, a few miles southwest of 
Findlay, Ohio, for many years, some of which is more 
than 15 years old. Naturally this crude has been weath- 
ered until practically all of the lighter fractions have 
disappeared. Most of this oil was produced in Mid-Con- 
tinent and Ohio fields. Recently The H. A. Mont- 
gomery Company of Detroit erected a refinery to handle 
this oil for the manufacture of special oils used princi- 
pally in the metal trades, steel working and automobile 
body stamping shops. The crude has remained in storage 
so long that all of the sediment has settled. The oil 
therefore is free of foreign matter. 
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The plant was built as a specialty plant, combining 
both atmospheric and vacuum distillation of the crude, 
with naphthas, kerosine and gas oil from the charge 
pumped through the atmospheric unit, and three lube 
oil cuts taken from the charge in the vacuum unit. The 
oil is pumped from standing storage to several of the 
working tanks in the plant, from which it is charged 
directly to the atmospheric unit. 

The crude is picked up by the usual type of charging 
pumps and passed through suitable exchangers to im- 
part what heat is available, and enters a more or less 
conventional tube still under a pressure of about 40 
pounds, gauge. The heat given the charge in the tubes 
is only about 570° F. which is sufficient for the purpose 
of evaporating the lighter fractions, such as heavy 
naphtha, kerosine and gas oil. No gasoline is available 
from the crude, as this fraction has been lost through 
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natural evaporation. Two naphtha cuts are taken from 
the atmospheric column, one overhead and another near 
the top of the tower. Kerosine and gas oil come from 
the column further down, while the bottoms, containing 
all the residue and heavier fractions than gas oil pass 
directly to another pump and are charged to the 
vacuum tower and pipe still. Under normal working 
conditions, the vacuum unit charge pump takes the hot 
oil directly from the base of the atmospheric column 
and discharges it at about 30 pounds, gauge, to the 
pipe still which is used with the vacuum unit. Heat is 
applied to this charge so that the transfer line tempera- 
ture is about 750° F., and the charge passes directly to 
the vacuum column, operated at about 29 inches of mer- 
cury vacuum. 

Three fractionated cuts are removed from the vacuum 
column as non-viscuous neutrals, varying in character- 
istics as the need appears. The bottoms from the vacuum 
column have a gravity of about 11° A.P.I. and are cut 
so as to meet Ohio state specifications for hot oil road 
building. The light fractions taken from the atmos- 
pheric column, as well as the heavy residuum from the 
vacuum unit are considered as merely by-products, as in- 
cidental to manufacturing the non - viscous neutrals. 
Naphthas and kerosine are treated, however, so that 
they are in a first class condition by passing them 
through doctor solution. The bottoms in the vacuum 
unit are processed so they will be available as specifi- 
cation road oils without further treatment. 

Most of the cuts from kerosine to asphalt bottoms are 
converted at the plant, by blending with other oils into 
special oils for steel mills, press shops and the metal 
working trade in general. The various bases for the 
special steel oils are made in Detroit and shipped to 








Findlay where they are blended in proper proportions. 
Special blending equipment is used to thoroughly mix 
the ingredients making the press oils and oils used for 
punching automobile and other bodies from sheet steel. 
The neutrals manufactured from the weathered oil are 
pumped with the special bases to a homogenizer placed 
in the blending building, where these materials are 
agitated and stirred until specifications have been ob- 
tained. 

The characteristics of this oil from which the special 
products are manufactured are said to be ideal for 
manufacturing oils for the steel industry, and products 
made from the crude that come within the distillation 
limits are used on metals from the time they are rolled 
until finished and ready for painting. No tank bottoms 
are run through this refinery, only weathered crude 
without gasoline fractions, as dirty oil would not pro- 
vide satisfactory finished bottoms, nor would it process 
satisfactorily into special products, it is said. 

The Buckeye Pipe Line leading to Findlay and other 
points runs through the refinery yard, through which 
the oil originally was transported to the Cramer tank 
farm, so that in the event weathered oil is all used now 
stored in the tanks, stock may be moved directly to the 
refinery from other tank farms that are situated within 
the transportation area of this company. Loading of 
the finished products is done on a 30-car loading rack, 
which accommodates the cars for bottoms kerosine and 
naphthas. The bulk of the steel finishing oils is shipped 
in steel barrels to the point of consumption. 


Front of two heaters, used by the H. A. Montgomery Com- 
pany, Findlay, Ohio, to process 15-year-old crude into 
special products. 
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HARRY VINOCK 
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REFINERY executive recently said that no de- 
partment of the plant was so necessary to the 
intelligent handling of the refinery operation as the 
routine laboratory, but that invariably the laboratory 
was the most inefficient department. That this statement 
is true of all refinery laboratories is doubtful; that it 
is true of most refinery laboratories is almost axiomatic. 
Why is it true? Simply because the laboratory is 
never thought of in its real function. The laboratory is 
a production department even as is the cracking depart- 
ment or the treating plant; its function is the production 
of data. The laboratory is a machine for producing data, 
and like all machines it should be specifically designed 
for its function. This last is practically never done. In 
the case of routine oil-refinery laboratories the machine 
is built and the function adapted to the machine while 
the principles of logical design demand that the machine 
be adapted to the function. Oil-refinery routine testing 
laboratories are very seldom designed. Some equipment 
is usually placed in a building, and the resulting depart- 
ment expected to produce at top-notch efficiency, which 
of course it never does. 

It is the purpose of this discussion to consider the 
most important item in the design of an efficient labora- 
tory equipment lay-out and design, and to show by a 
suitable specific, actual case the improvement in eff- 
ciency resulting from considered, thoughtful planning 
before building. 

The example chosen is the laboratory of a refinery 
with a crude capacity of 5000 barrels per day. The re- 
finery is primarily devoted to the production of lubricat- 
ing oils. Its by-products are gasoline of a rather low 
grade; a large quantity of naphthas and solvents to 
which the crude is better adapted than to gasoline; fuel 
oils; petrolatum and some asphalt. 


ORDINARY LABORATORY LOAD 


Its ordinary laboratory test load and distribution is 
as follows: 

Five lubricating oil tests complete except for carbon 
residues every hour during the 24-hour day. 

Five additional lubricating tests complete except for 
carbon residues every hour during the hours of from 8 
a.m. to 5 p.m. 


Approximately 2 carbon residues per day to be run 
during the hours of from 8 a.m. to 5 p.m. 

Approximately 4 B.S. tests during the hours of from 
8 a.m. to 5 p.m. 

A maximum of 12 complete asphalt penetrations per 
24-hour day—usually less and sometimes none because 





there are extended periods when no asphalt is being 
produced. About 2 asphalt ductilities and melting points 
per 24-hour day. 


February, 1938—A Gulf Publishing Company Publication 


Routine Laboratory 








Lay-Out 





A ROUTINE laboratory of a specific refinery of 
ordinary design is presented and its disadvantages 
pointed out. The principles of good laboratory lay- 
out are stated. A time analysis of the various rou- 
tine tests is made, and from this analysis certain 
conclusions drawn. These conclusions are used as 
the basis for design of a routine laboratory to be 
operated under the same conditions as the example 
previously stated. This design is contrasted with the 
example. 











One petrolatum meiting point per day. 

Four distillations every hour. 

Three Tag closed-cup flashes per hour. 

Two vapor-pressure tests between the hours of 8 
a.m. and 5 p.m. 

Tests run in the laboratory are: gravity; flash-— 
Cleveland open cup, Tag closed cup, and an occasional 
Pensky Marten; fire; Saybolt-Universal Viscosity @ 
100°F. ; Saybolt-Universal Viscosity @ 210°F. ; Saybolt- 
Furol Viscosity @ 77°F.; cloud and pour; NPA color; 
percent B.S.; Conradson carbon residue; asphalt pene- 
trations at 77 and 32°F.; asphalt ductility; asphalt 
melting point ; petrolatum melting point; ASTM distilla- 
tion; corrosion; Saybolt color; octane number. 


Other work consists mostly of making up experi- 
mental mixes from tank stocks to find out in what pro- 
portion they may be used for making up finished stocks 
and running tests on these mixes. 


The personnel distribution is as follows: In the heavy 
oil section 4 men including the regular shift man. One 
of these men spends approximately 3 hours a day run- 
ning octane numbers on the C.F.R. machine. The regular 
shift man works from 8 a.m. to 4 p.m. while the regular 
day men work from 8 a.m. to 5 p.m. These men are 
invariably up to their necks in work, and collectively 
make an average of around 56 hours of overtime per 
week. This is 7, 8-hour men days, or 1 man week of 
overtime. In the light-oil section there is 1 regular shift 
man on duty at all times. This man works intermittently 
about half the time. In other words the light-oil men 
account for about 96 hours of wasted time per week. 
The reason the light-oil man’s leisure is not utilized to 
balance the heavy-oil department’s overtime is primarily 
due to the laboratory’s lay-out. There is also a sample 
carrier whose duty is not only the collection and carry- 
ing of samples but the running of vapor pressures and 
corrosions and miscellaneous help in the heavy oil 
department. 


The laboratory lay-out is represented in Figure 1. 
Section M comprising the office and heavy-oil section is 
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FIGURE 1 





an excellent example of how not to design a routine 
laboratory. It originally was built to house the entire 
lab but was soon found inadequate, and section N was 
built to house the overflow. 

As can be seen, the distribution of test areas is bad. 
The placing of the cold-test section and the flash section 
in separate cubicles away from and outside of the main 
laboratory opening onto a porch as shown is especially 
meretricious. The location of these cubicles is such that 
a man working in them is practically unavailable for 
work of any kind in the main laboratory. These sections 
are also totally without plumbing facilities such as sinks 
which necessitates that the operator go to the nearest 
sink in the main laboratory for any work requiring a 
drain and incidental to flash or cold tests; the nearest 
sink is at a step distance of 24 feet. C.C.R. tests are 
run in the flash room (and since the cubicle is so small, 
no other tests can be run in that room while the C.C.R. 
tests are burning), but the balance for weighings is in 
Section N as indicated. Because of this arrangement a 
C.C.R. requires 2 hours of time and the practically 
undivided attention of the operator while the test is 
being run. Compare this with 70 minutes (during only 
18 of which the undivided attention of the operator 
is needed) for the whole test if all elements are ad- 
vantageously located. The hood (H) is used for general 
heating purposes and for burning out of Cleveland open- 
flash cups. The location of the viscosimeters (V) is not 
bad, but if they had been put on one table in line, one 
man could run them all simultaneously without trouble. 
The gravity chart (GC) is located above the viscosime- 
ters as shown while gravities are run in glass cylinders 
at G. The hydrometers and miscellaneous glassware are 


stored on the wall table at W. It takes 6 minutes to run 
a gravity; it should take a bit over a minute. Section Q 
of the wall table is used to prepare asphalt melting 
points and ductilities in their molds, preparing mixes, 
running asphalt and petrolatum melting points, and 
other general or special work. D is the ductility bath; 
HB, the hot box; P, the asphalt penetrometer ; and AB, 
the asphalt bath. The table for the record pad is R, but 
the telephone which should be its necessary adjunct is in 
the office as indicated. The desk running the length of 
the table is a regular chemical laboratory table with 
reagent shelves down the center and with sink at one 
end. It is equipped with compressed air and gas outlets 
but not with vacuum; as a matter of fact there is not a 
vacuum line in the whole laboratory. The presence of 
this table is highly incongruous. A routine testing labora- 
tory is NOT a chemical laboratory and therefore chem- 
ical laboratory furniture is not adapted to its functions 
and is probably more a liability than an asset to it. 

The centrifuge has adjacent to it no tube rack and 
no 120°F. bath. 

From the chart it will be noted that not only are all 
spaces and passageways cramped, but that the number of 
steps necessary to go from one part of the lab to the 
other is a maximum, 

There is no provision for taking care of incoming 
samples in a logical manner, and finished samples are 
indiscriminately placed on the work tables or on the 
floor where they are often kicked over. 

Figure 1 clearly shows why there is so much overtime 
with its corollaries of delayed tests, slowed down plant 
operations, and held up shipments. 

Section N comprises the light oil department, the 
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store and stock room for equipment and retained sam- 
ples, and a shed walled in on three sides where bottles 
are washed and special work is done. Section N was 
designed by the refinery draftsman who had never 
worked in a laboratory; the resulting plan bears witness 
to the fact. The central table is a regular zinc topped 
chemical desk with sink in the center. The tables lining 
the wall are zinc topped and 4 feet high, which is an 
ideal height for a draftsman’s table, but a regrettable 
one when the table is to be used for ASTM distillations 
and it is considered that the operator of ordinary height 
has to be an alpinist in order to read his thermometer 
when his machine is located atop a table of that height. 
A most glaring result of fitting the test conditions to the 
building is here the distribution of the distillation ma- 
chines. This distribution makes it very inconvenient to 
run simultaneous tests. Also the gas connections are 
located behind the machines next to the wall and about 
a foot above the table; a location hard to get at. The 
cleaning of the distillation flasks necessitates a long 
trip to the sink. The Tag closed-cup flash machine is 
located at T as shown, and although this is a good loca- 
tion everything considered, it really should be in the 
flash room. The gravity section (G) however does not 
repeat the heavy oil department’s error of separating 
hydrometers, cylinders, and correction chart. The in- 
frequently used Pensky Marten flash machine is located 
at PM, while the Saybolt colorimeter is located at SC. 
The studied spacing of all elements at maximum, or 
almost maximum, distances and for greatest incon- 
venience is really admirable. Ice for the distillation 
machine condensers is obtained from the ice-box (IB) 
on the porch of Section M. The desk running along the 
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back wall of Section N has no use except storage pur- 
poses. The C.F’.R. machine was operated only about 3 
hours per dayi by a man detailed from the heavy-oil 
section. 

Having seen the mess that results when a routine 
laboratory is adapted to suit a building, and when 
adequate thought has not been devoted to the problems 
involved, now take these identical conditions and from 
them design the best possible laboratory. 


FUNCTIONS OF A LABORATORY 


Consider first the functions and problems involved in 
any routine laboratory design. These are: (1) to give 
accurate results, (2) to get these results in the shortest 
possible time commensurate with this accuracy, (3) to 
accomplish these objects with the fewest men and the 
least or no overtime, (4) to report the test results to the 
proper persons with the least possible disturbance to the 
functioning of the laboratory, (5) to bring in samples 
in an orderly manner, (6) after testing to dispose of 
these samples in an orderly manner, (7) provision of a 
stock and store room for space and surplus equipment 
and for the storage of retained samples so located that 
it neither interferes with the running of the lab nor is 
so far from the center of things that it draws any of the 
personnel away too great a distance or for too long a 
time, (8) to provide a means for washing bottles, (9) 
provision for future expansion, (10) provisions for 
maintaining the comfort and therefore the efficiency of 
the testers. This last relates to the factors of lighting, 
ventilation, floors, etc., and is therefore not properly a 
part of this specialized discussion of laboratory layout; 
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if the operators are not conscientious and carefully 
trained, there is nothing in the world that can make these 
operators produce consistently accurate results. How- 
ever, operator’s accuracy can be assisted and expedited 
by giving him equipment so distributed that it tends to 
increase the skill of the operator by decreasing those 
factors that cause distraction and undue fatigue. Since 
this is the case, it can easily be seen that the related 
items (2) and (3) are the nub and the beginning of any 
problem of routine laboratory design. 

Since we are about to create a design dictated by the 
nature and frequency of a series of tests, it will be well 
to make observations of these tests and their operation 
as to classification, amount of sample required, and time 
analysis. The most obvious classification is according to 
light oil, heavy oil, and asphalt-petrolatum groups. We 
have then: 


TABLE 1 
Rese nied Oil Group 
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TABLE 2 
Light Oil Group 
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TABLE 3 
Asphalt-Petrolatum Group 
(Recovery not contemplated) 
Amount for | Total Time of 
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Besides these classifications there is one other; that 
based on the nature of the tests themselves. So besides 


the three main groups there are these subsidiary groups: 
(1) The color group composed of the N.P.A. and the 
Saybolt color determinations, and (2) the flash-and-fire 
group composed of the Cleveland open-cup flash and 
fire, the Tag closed-cup flash, and, in the present case, 
an occasional Pensky Marten flash. 


From the charts it is seen that if all the heavy oil 
tests were to be run consecutively, the time required 
would be 228 minutes or 3 hours and 48 minutes. The 
similar time interval for the light oil tests would be 3 
hours. That for the asphalt-petrolatum group, 381 min- 
utes or 6 hours and 21 minutes. However, these maxi- 
mum conditions never obtain; tests are usually run con- 
currently with more or less system as allowed by de- 
sign of the laboratory or limited by the intelligence and 
quickness of the testers. Nothing can be done about the 
personal characteristics of the testers, but laboratory 
lay-out can be established as dictated by a previously 
thought-out plan of maximum concurrence. 

In order to make a study of this system of concur- 
rence it is best to first make a time analysis of the tests. 
In general there may be stated to be three kinds of time 
in a test: exclusive time during which the entire atten- 
tion of the operator is necessary; semi-exclusive time 
during which the operator must watch the test but can 
leave it for varying periods or do his watching from a 
distance while otherwise engaged ; and blank time during 
which the test needs no attendance whatever. In the ac- 
companying diagrams (Figures 2, 3, 4, 5) exclusive 
time is indicated by vertically shaded areas, semi-ex- 
clusive time by diagonally shaded areas, and blank time 
by unshaded areas. Those blank times marked with 
double ended arrows are not inflexibly fixed ; in all cases 
except that for viscosity these areas denote minimum 
times ; the viscosity blank times may be either lengthened 
or shortened. 

Figure 2 represents the time analysis chart of the 
heavy-oil group. Ordinarily the viscosity blank time is 
semi-exclusive time, but in this design the use of me- 
chanical stirrers for bringing the viscosimeter charge to 
the required temperature instead of hand agitation is 
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contemplated. The light-oil tests time break-down is rep- 
resented by Figure 3A, and the time analysis for the 
asphalt-petrolatum group is indicated in Figure 4. These 
last tests are infrequent in this example and are im- 
portant in the design chiefly because they are time 
parasites to our other tests. However, since the blank 
times are flexible in every case except for the petrolatum 
melting point and this test is run only once per 24 hours, 
they can be handled at convenience, and present no real 
problem except among themselves. The relation of these 
tests, one to the other, is clearly shown in Figure 4. 


Base the design on the most rigorous possible postu- 
late, and on a basic condition. The postulate ; that design 
is best which will allow one man to operate at maximum 
efficiency and minimum time while running all the tests 
of one group at the same time. This of course requires 
the working out of a definite test schedule. The condi- 
tion: there will be a minimum of two men on duty at all 
times—one heavy-oil man, one light-oil man. 


It is evident from Figures 2, 3A, and 4 that the best 
concurrence obtains when those tests which need the 
longest time are run first. A further factor is that in 
order to keep inaccuracy to a minimum, those tests 
most liable to be affected by contamination and using 
the least amount of material should be run first. Keep- 
ing these statements in mind we juggle the time factors 
for the heavy-oil group, and obtain Figure 5. Figure 5 
shows that if we follow the schedule of C.C.R., flash 
and fire, viscosities, pour, B.S., gravity and N.P.A. 
color, a condition will be obtained in which operating 
time is at a minimum, no exclusive time overlaps an- 
other exclusive time, but there are cases where exclu- 
sive time overlaps semi-exclusive time. Obviously this 
condition is severe for one man, but it can be worked 
without sacrifice of accuracy by dint of great alertness. 
However, in this example there are very few C.C.R. 
tests and these are run during the day, so that the 
condition for the heavy-oil shift man presents a much 
easier problem although there is still over-lapping of 
exclusive and semi-exclusive times. 

The schedule and time relationship for the light oil 
tests are shown in Figure 3B. The schedule as worked 
out is; distillation, vapor pressure, Saybolt color, grav- 
ity. There are no overlaps of active time in this group, 
and there is considerable idle blank time. 

The schedule for the asphalt-petrolatum group is 
(Figure 4): penetrations, ductility, asphalt melting 
point, petrolatum melting point. 

Now recall that there were two special groups be- 
tween the light- and heavy-oil groups; the flash-fire 
group, and the Saybolt-color-N.P.A.-color group. The 
Tag closed-cup flash evidently belongs with the heavy- 
oil flash and fire, and its relationship to open-cup flash 
and fire and the other heavy-oil tests is indicated in 
Figure 5 in two alternative positions. The color tests 
are evidently a logical group, and since the heavy-oil 
man is overloaded, shift the N.P.A. color to the light- 
oil group; its relationship to the other tests in that 
group is indicated in Figure 3B. 

Surveying the situation it is found that the heavy-oil 
man is still badly loaded while the light-oil man still has 
idle time. The heavy-oil man can start all the tests but 
will have to “hop” to finish them all; he can finish 
C.C.R., flashes and fire, and viscosity without trouble, 
but he can stand some help on pour, B.S., and gravity. 
Therefore transfer all gravities to the light-oil group, 
and see how the pour and B.S. schedules fit in with 
that group. Figure 3B shows that these tests fit in 
perfectly with the light-oil man’s idle time. The light-oil 
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man still has 10%4 minutes of free time distributed as 
indicated in Figure 3B. 

These conclusions are drawn: (1) that an exclusive 
heavy-oil group is comprised of C.C.R.s, flashes, fires, 
viscosities, the starting of pours and B.S. tests, and the 
running of an occasional gravity or color; (2) that an 
exclusive light-oil group comprises distillations, vapor 
pressures, corrosion, most gravities and colors, and the 
ending of pours and B.S. tests; (3) that there is a 
middle group including some viscosities, pours, B.S.s, 
and some gravities and therefore the facilities for these 
tests should be located between the light-oil section and 
the heavy-oil section; (4) the light-oil layout should 
make it possible for the light-oil operator to watch his 
distillations while at the same time performing gravities, 
colors, and keeping an eye on some of the heavy-oil 
tests. 


From these conclusions evolved the laboratory floor 
plan shown in Figure 6. 


THE DESIGN 


Generally this design is featured by the liberal pro- 
vision of sink facilities intended to reduce needless 
walking when there is a need for washing equipment or 
disposal of material. All desks are provided with gas, 
water, steam, compressed air, vacuum and electric fa- 
cilities except for the gravity-color section, the distilla- 
tion section (only gas, water, and compressed air), and 
the vapor pressure-corrosion section. Obstruction of 
passageways between sections is minimized by proper 
placing of equipment. Related equipment is located as 
contiguously as possible. The tables along the walls, 
unless otherwise specified, are 3 feet 2 inches high. 
The underpart of these tables includes one drawer 
section immediately underneath for the holding of mis- 
cellaneous equipment and materials and a shelf 4 inches 
off the floor for holding such things as wash gasoline, 
glassware, etc. There are steam-heated hot boxes under- 
neath the viscosity section, the color section, the asphalt 
section (AP), and the general section (X). The sample 
case (Z) is 3 tiered. New samples are placed on the top 
shelf, finished retain samples on the second shelf, and 
finished samples that are to be disposed of on the third 
shelf where the janitor can pick them up. The record 
table (RT) is centrally located and is provided with a 
record pad and a telephone. 

C.C.R. group—Includes the hood which is con- 
veniently located to the balance (B). The hood contains 
facilities for the running of 2 C.C.R. tests in duplicate 
simultaneously. 

The Flash Room is walled off from the rest of lab 
and entered through the curtained entrance shown. 
There is also a small cubicle provided in the flash room 
which contains a sink and gas connections for opera- 
tions such as washing flash cups or the burning out of 
flash cups. The flash table (which is 2 feet 6 inches 
high) carries 4 Cleveland open cups, 1 Tag closed-cup 
flash machine, and 1 Pensky Marten flash machine. 
There is sufficient toom for another Tag machine or 
another Cleveland open cup. 

Viscosity Section—Contains 3 double-barreled vis- 
cosity machines (2 Universals, 1 Furol) provided with 
mechanical stirrers to expedite bringing the charges 
to temperature. There is room for two more viscosime- 
ters. Each viscosimeter unit is to be. provided with an 
electric clock with a speedometer face mounted above 
the respective unit and actuated by its own switch below 
the respective unit. 

Cold Test Section— Mechanically-refrigerated cold 
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conveniently attend to them. However, it is anticipated 
the sample carrier will run the vapor pressures as in 
the past. 


ASPHALT-PETROLEUM SECTION 


Ductility—The ductility machine is mounted 2 feet 
off the floor so that its operation can be conveniently 


The section AP is provided with a-77°F. constant- 
temperature bath (AB), a penetrometer (P), facilities 
for ductility and melting-point molds, a steam-heated 
hot box underneath the table, and permanent set-ups of 

the apparatus necessary for asphalt and petro- 
latum melting points. 

The sections X and Y are for general pur- 
poses, operations such as making up mixes, 
etc., and for such special work as experimental 
acid treats and standard contacts as may 

42" come up from time to time. Y is provided with 
a steam heated hot-plate and all facilities. X 
is provided with a steam heated hot-box and 


The glass rack (GR) is for the storage on 
a suitably designed fixture of clean glassware 


such as mixing cylinders, graduates, flasks, 


The motor laboratory which 




















contains the C.F.R. machine is 
separate from the main lab, but 
is not so detached that its operator is totally lost 
to the main section during his daily stint of about 


: 
observed from a distance. 
Needle Vol ve 
Gas Connection 
62° \ 
all facilities. 
5" and beakers. 
t 
fo————— 24° >< 33" 
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test machine with a capacity of 4 times the maximum 
test load at present. 

B.S. Section—The centrifuge is placed in the corner 
close to a 120°F. bath, a small sink, and a small table 
for holding the benzol container and a centrifuge-tube 
rack. 

Gravity Section—The gravity table is 2% feet high, 
and is provided with drain facilities (not shown), 
hydrometer rack, and suitable cylinders. The gravity 
correction charts are mounted above the table as indi- 
cated. 

Color Section—Includes the N.P.A. and Saybolt 
colorimeters and their respective lamps. There is suffi- 
cient room for a Tag-Robinson colorimeter also if one 
should become necessary. From this vantage the light-oil 
man can easily minister to all areas from the cold sec- 
tion to the distillation rack with a minimum of move- 
ment. 

Distillation Section—The distillation procedure entails 
two readings, each mutually inconvenient to the other 
by reason of its position. In this laboratory the incon- 
venience is done away with by the scheme illustrated 
in Figure 7. The distillation machine (DM) is of the 
5-unit kind, and has a capacity of three times the 
maximum test load. The section is provided with com- 
pressed-air connections for drying flasks, and a gradu- 
ate and flash rack, The thermometers are suspended 
from the ceiling by a counterweight-pulley arrangement. 
Gas connections, as illustrated in Figure 7, are of the 
needle-valve type and are conveniently located. 

Corrosion-Vapor Pressure Section—This group con- 
sists of a corrosion bath (CoB) and a vapor pressure 
bath (VB) and is so placed that the light-oil man can 
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3 hours, a large part of which is blank time. 

The office and store-room are conveniently lo- 
cated in regard to the rest of the lab. A trip to the 
storeroom will not be an expedition in this layout. 

In comparing this rationalized design to the former 
example it is found that the new compactness has 
eliminated not only many superfluous steps, but has 
increased efficiency and made unnecessary a large 
amount of costly construction. The effective area of the 
rationalized design is 1030 square feet as compared to 
1870 square feet for the other layout. The two layouts 
have a maximum distance within themselves of 85 feet 
for the example and 58 feet for the new design. By 
making it possible for the heavy-oil man and the light- 
oil man to cooperate, the labor necessary is materially 
reduced. Whereas before, three day men besides the 
regular shift men could not put out the normal test 
load without overtime amounting to the services of 
another man, the rationalized design will require only 
2 day men and the test load will have to increase more 
than 50 percent before overtime will become necessary. 
This arrangement will put 4 men in the laboratory 
between the hours of 8 a.m. and 5 p.m. It is conceivable 
if it were not for the octane number determinations, 
that only 1 day man would be necessary. The labor 
saving is 2 man-weeks per week. The shift men will 
easily be able to handle any slack left over from the 
normal day shift. 


The design will amply take care of the normal growth 
up to five times the present test load without the addi- 
tion of any more equipment except for another distilla- 
tion unit which could be placed in the middle of the floor 
in line with the present unit as indicated by the dotted 
lines in Figure 6. Future expansion would in the main 
require no more than the addition of more men. 
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GEORGE REID 


HE REFINING branch of the 

_ petroleum industry continues to 
improve its processing facilities to 
replace obsolete and out-moded 
equipment, and to expand its op- 
erations throughout the world. A 
study of the condition of refining 
facilities both in this country and 
the foreign refining countries indi- 
cates a need for continuing efforts 
toward modernization and rehabili- 
tation of the industry’s processes. 
Likewise, the indicated increase in 
demand for petroleum products in 
practically every country during 
this year, points to improved eco- 
nomic conditions generally, which 
contributes much toward executive 
decision with regard to plant build- 
ing and expansion. 

Many students of economics and 
of business agree that domestic 
motor fuel demand during 1938 
should be somewhere between 5 
and 7%4 percent greater than the 
all-time peak established in 1937. 
Demand for fuels this winter is 
greater than previous years and 
there is much evidence pointing to 
continued adoption of even greater 
numbers of oil burners during 1938, 
which assures a large demand for 
various fuel oils next winter. Larg- 
er sales of automobiles throughout 
the world during 1938 not only 
points to the motor fuel demand 
inentioned above, but also to a 
greater need for lubricants, both 
oil and greases. Likewise, resump- 


Refining I ndustry 


Continues 








Refinery Construction Activities 
and Estimated Expenditures in 
1937 — Now Under Way and 











Projected 
Estimated 
No. No. Expendi- 

Domestic Plants Jobs tures 
Texas Gulf Coast. 10 21 $20,000,000 
Corp. Christi area. 7 7 2,000,000 
Other Texas ...... S ii 6,000,000 
La. Gulf Coast.... 3 5 3,000,000 
California ....... 8 15 = 15,000,000 
Oklahoma ....... 5 q 3,000,000 
eee eee 8 11 2,500,000 
New Mexico ...... 2 2 500,000 
Colorado ......... 2 3 1,500,000 
N. La.-S. Ark..... 3 3 1,000,000 
Montana ......... 4 4 3,000,000 
NE Nis ced eisdwon 4 5 4,500,009 
ES 254.5. .5 8.00 5 5 1,500,000 
Illincis-Indiana 4 5 4,000,000 
New York and Pa. 10 14 9,000,000 
West Virginia .... 2 2 500,000 

Total Domestic . 85 120 $77,000,000 

Foreign 
IN agi aaa scare 4 4 750,000 
IN ina ik goin ghia. 4 i 5,000,000 
Argentina ........ 3 4 4,000,000 
ear 2 2 2,000,000 
Dutch W. Indies.. 3 6 6,000,000 
Venezuela ....... 3 4d 5,000,000 
po” ae 6 9 3,250,000 
EES 5 5-6-0.-ot sare 1 5 5,000,000 
SNE bindiad.s-0os 1 1 500, 
DEN 55:5 5. Bakes aes 1 3 1,000,000 
aera 5 5 2,000,000 
Germany ......... 3 10 2,000,000 
Roumania, Austria 

and Bulgaria... 9 11 3,150,000 
Czechoslovakia, 

Hungary and 

i 4 5 550,000 
BE cn saacine cx 6 9 4,800,000 
U.S.S.R. (Russia). 21 21 6,000,000 
DE vue 403-600 d% 1 3 1,000,000 
Bahréim .........5 1 1 1,000,000 
EE ae i 1 4 1,000,000 
ree Teas 1 1 1,000,000 
Dutch E. Indies... 1 2 2,000,000 
SOE - nc ct seeees 5 5 3,000,000 

Total foreign... 86 122 $60,000,000 

Total domestic... 85 120 77,000,000 


Grand total.... 171 


244 $137,000,000 
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Expansion 


tion of general industrial activity, 
confidently expected by many, will 
restore or perhaps increase demand 
for lubricants in that phase of busi- 
ness. Wars, whether they are liked 
or not, mean increased demand 
for virtually all oil products. 


Many Plants Obsolete 


Those in close contact with the 
processing facilities of the petro- 
leum refining branch of the indus- 
try are fully aware that the pres- 
ently operating plants are not pre- 
pared to efficiently produce the de- 
mands now being made upon avail- 
able equipment. There are many 
who believe that by far the larger 
proportion of present processes are 
out-moded and obsolete, despite 
the resumption of construction ac- 
tivity during the past two years. 
A more conservative view would 
be that about 30 to 40 percent of 
refining process installations are in 
need of modernization or replace- 
ment. A recent series of interviews 
with many refining concerns and 
engineering organizations indicates 
positively that there is at this time 
more new work proposed and pro- 
jected in this branch of the indus- 
try than at any time during the 
past five years. Given a hopeful 
outlook, or given some concrete as- 
surance of economic stability and a 
fair chance of profitable operating 
conditions, and the refining con- 
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cerns of this country and in many 
foreign countries will promptly be- 
come engaged in a very important 
program of process replacement, 
modernization and expansion. Prac- 
tically all refining concerns of im- 
portance admit the need of the 
modern, more efficient processing 
methods now available. 

To meet the constantly growing 
demand for better quality motor 
fuels and lubricants the refining in- 
dustry has expanded its capacity 
and improved facilities markedly 
during the past two years. With 
demand apparently scheduled to 
continue increasing and with speci- 
fications becoming more exacting 
in virtually every country, such 
work must continue. Further, with 
technical achievement and engi- 
heering accomplishment proceeding 
so rapidly, the plants of yesterday 
become the obsolete equipment of 
today, which must be replaced to- 
morrow. 


Topping and Cracking Units 


The trend toward utilization of 
the combination topping and crack- 
ing unit which started a few years 

. ago has been given new impetus 
: and during the past year a large 
number of such plants have been 
established. Domestic capacity of 

such units now totals 432,000 bar- 

rels per day. This-is but approxi- 

mately 20 percent of. the cracking 

capacity of this country alone. 
However, the trend is well estab- 
lished-and it is definitely in the 
cards.that the more efficient com- 

bination. type of operation will 
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TABLE 1 


Partial List of Refinery Work Completed in 1937 
or Now Under Construction 


Company and Location— 
TEXAS GULF COAST— 


Atlantic Refining Company...........seeeee- 
Atreco, Texas 

ORR os ok sc nasccececdesences 
Port Arthur, Texas 


Humble Oil & Refining Company............ 
Baytown, Texas 


Magnolia Petroleum Company.............. 
Beaumont, Texas 

Pan American Refining Corporation......... 
Texas City, Texas 

I SI oc eS occ cticccdesvesbens 
Nederland, Texas 


Repubic Oil Refining Company.............. 
Texas City, Texas 

Shell Petroleum Corporation................. 
Houston, Texas 


NN FORE OEE COTE EET TTT 
Port Arthur, Texas 

ee enc ce dc acseed ae deednne 
Port Neches, Texas 


CORPUS CHRISTI DISTRICT— 


Amsco Refining Company, Corpus Christi. 

Barnsdall Refining Company, Corpus Christi. . 

Corpus Christi Refining Company............ 
Corpus Christi 

Pontiac Refining Corporation................ 
Corpus Christi 

Refugio Refining Company, La Blanca....... 

Southwestern Oil Refining Company......... 
Corpus Christi 

Wood-Moore Corporation, Port Lavaca....... 


LOUISIANA GULF COAST— 


Chalmette Petroleum Corporation............ 
New Orleans 

Shell Petroleum Corporation, Norco......... 

Standard Oil Company of Louisiana.......... 
Baton Rouge 


OTHER TEXAS— 
Cosden Oil Corporation, Big Spring, Texas... 
McMurray Oil Company, Tyler, Texas....... 
Paluxy Refining Company, Talco, Texas...... 
Panhandle Refining Company................ 

Lueders, Texas 
Phillips Petroleum Company, Lodi, Texas... 


Phillips Petroleum Company..............++. 
Borger, Texas 

Shamrock Oil & Gas Company.............. 
Key Station, Texas 

Talco Asphalt & Refining Company.......... 
Mt. Pleasant, Texas 


CALIFORNIA— 
Ajax Oil & Refining Company.............. 
Clearwater, California 
Tide Water Associated Oil eee 
Avon, California 
General Petroleum RONNIE ss vcivasass sows 
Torrance, California ; 
Richfield Oil Company, Watson, California. . 


Shell Oil Company, Martinez, California..... 
SR EE ES kc cc acdw asco geee tee 
Richmond, California 


Union Oil Company, Olean, California....... 
Wilshire Oil Company, Norwalk, California... 


OKLAHOMA— 
Barnsdall Refining Company................ 
Barnsdall, Oklahoma 
Comtementes Gr TAUB o.oo.sc cs cccccccccsese 
Ponca City, Oklahoma 
Johnson Oil Refining Company.............. 
Cleveland, Oklahoma 
Pure Oil Company, Muskogee, Oklahoma... 


Sunray Oil Company, Allen, Oklahoma...... 


KANSAS— 

Barnsdall Refining Company................ 
Wichita, Kansas 

Bay PersOnewe. COmImGAs co once ccccccccccces 
McPherson, Kansas 

Derby Oil Company, Wichita, Kansas........ 

Globe Oil & Refining Company.............. 
McPherson, Kansas 

National Refining Company................. 
Coffeeville, Kansas 

Phillips Petroleum Company..............+.. 
Kansas City, Kansas 

Skelly Oil Company, El Dorado, Kansas..... 


United Refining Company, Russel, Kansas... 


Type of Construction 


Combination cracking and thermal polymeriza- 
tion unit, 22,700 barrels capacity. 

Furfural solvent extraction plant, hydrogena- 
tion unit, acid treating plant building, cata- 
lytic polymerization plant. 

Two stage distillation unit, 19,000 barrels, 
propane dewaxing and deasphalting plant, en- 
larged Edeleanu solvent plant, thermal poly- 
merization plant. 

Furfural solvent extraction plant, additional 
cracking capacity planned. 

Combination cracking plant, 20,000 barrels, 
catalytic polymerization plant. 

Combination cracking plant, 15,000 barrels, 
combination cracking plant, 22, 000 barrels un- 
der construction. 

Combination cracking unit, 10,000 barrels un- 
der construction. 

Dubbs cracking and reforming unit, 16,000 
barrels capacity, recovery and _ stabilization 
plant. 

Two-stage distillation unit, 16,000 barrels, 
catalytic polymerization plant. 

Two stage distillation unit, 16,500 barrels. 


.Doubled capacity to 10,000 barrels. 


Dubbs selective cracking, 5,500 barrels. 
Combination cracking unit, 5,000 barrels. 


New 4,000-barrel refinery. 


New 1,500-barrel refinery. 
Adding 5,000 barrels, doubling capacity. 


Doubling capacity to 5,000 barrels. 


Combination cracking unit, 9,000 barrels, 
Petreco desalting process. 

Added 4 furnaces and general modernization. 
Propane dewaxing and deasphalting unit, cata- 
lytic polymerization plant, building. 


Dubbs selective cracking plant, building. 
Dubbs cracking unit, 2,750 barrels. 
Asphalt refining plant, 5,000 barrels. 
Dubbs cracking unit, 500 barrels. 


-Combination gasoline and thermal polymeriza- 


tion plant. ’ 
Additional thermal polymerization capacity. 


Dubbs cracking plant, catalytic polymerization 
plant. 

Dubbs cracking and reforming unit, and as- 
phalt plant, 5,000 barrels. 


Dubbs cracking unit, 700 barrels. 


Cracking unit and polymerization plant, gir- 
botol gas purification plant. 
Combination cracking unit, 14,000 barrels, dis- 
tillation unit, 15,000 barrels. 


.Two combination cracking units, total 60,000 


barrels, catalytic polymerization plant. 
Vacuum type tube still, 3,500 barrels. 
Hydrogenation plant, stabilization unit, re- 
distillation systems, polymerization plant, ace- 
tone-benzol dewaxing plant. 

Cracking unit and auxiliary systems. 
Catalytic polymerization plant. 


Modernized cracking unit, Gray vapor phase 
treating towers. 

Bari-Sol solvent plant, 500 barrels, enlarged 
capacity and remodelled equipment. 

Dubbs cracking unit, 2,500 barrels. 


-General modernization program and cracking 


unit. 

Dubbs cracking unit, 1,400 barrels. 

Enlarge distillation facilities. 

Dubbs cracking unit, 2,000 barrels. 

Enlarged distillation facilities. 

Added 3,000 barrels crude capacity, enlarged 
treating plant. 

Dubbs cracking unit, 3,200 barrels. 

Thermal polymerization process. 


Enlarged distillation facilities, one copper 
sweetening unit, one Howard treating system. 


. Cracking unit, 2,000 barrels, Donnelly license. 
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NEW MEXICO— 


Continental - 0) -COmpaey <6 icc oes ssescces Dubbs cracking unit, 750. barrels. 
rtesia, New Mexico 
Valley Refining INS: bean x ak ip eo 6. soueaeape Dubbs cracking unit, 500 barrels. 
Roswell, New Mexico 
COLORADO— 


Bay Petroleum Company, Denver, Colorado.. Refinery, 2,500 barrels, Dubbs cracking unit, 
1,000 barrels. 

Continental Oil Company, Denver, Colorado... Modernizing plant and doubling capacity to 
4,000 barrels. 


NORTH LOUISIANA AND SOUTH ARKANSAS— 


Lion Oil Refining Company...............+64 Added lubricating oil plant, 400 barrels. 
El Dorado, Arkansas . 
South Arkansas Refining Company........... Refinery, 3,500 barrels in Rodessa extension. 
Ravana, Arkansas : 
Premier Oil & Refining Company........... Refinery, 3,000 barrels and natural gasoline 
Cotton Valley, Louisiana plant. 
MONTANA— 

Arro Oil & Refining Company.............. Dubbs reforming unit, 700 barrels. 
Lewistown, Montana ; : $ 

Big West Oil Company, Kevin, Montana..... Dubbs cracking and reforming unit, 500 

barrels. 

Independent Refining Company.............. Dubbs cracking and reforming unit, 1,500 
Laurel, Montana barrels. 

Northwest Refining Company................ Dubbs cracking unit, 900 barrels. 


Cut Bank, Montana 


OHIO— 
National Refining Company, Findlay, Ohio... Dubbs cracking unit, 3,500 barrels. 
Pure Oil Company, Toledo, Ohio............ Combination selective cracking plant 8,000 
barrels. 
Pure Oil Company, Heath, Ohio............. Combination cracking unit, 7,000 barrels. 
Standard Oil Company of Ohio.............. Combination cracking plant, 14,600 barrels, 
Toledo, Ohio stabilization and recovery system. 
MICHIGAN— 
Bay Refining Company, Bay City, Michigan.. Refinery, 3,500 barrels. 
Dixie Refining Corporation big mcbekann aederna ae Refinery, 4,000 barrels 
Trenton, Michigan 
Leonard Refineries, Ligh ad & aid a-ain acaistasak le tae Dubbs cracking and reforming unit. 
St. Louis, Michigan 
McClanahan Refineries, Inc... «2.206 sscscccess Dubbs cracking and reforming unit. 
St. Louis, Michigan 
Old Dateh KRefinmg Company. .......ccscosss T.V.P. cracking unit, 2,000 barrels. 


Muskegon, Michigan 


ILLINOIS-INDIANA— 


Shell Petroleum Corporation................ Catalytic polymerization process. 
East Chicago, Indiana 
Sinclaie Helsing Company. <i. <sssciccascccss Extensive improvements and additions, cata- 
East Chicago, Indiana lytic polymerization process. 
Standard Oil Company, Indiana............. Combination cracking unit, 22,000 barrels. 
The Texas Company, Lockport, Illinois...... Catalytic polymerization process. 


APPALACHIAN AREA 
NEW YORK— 
Socony-Vacuum Oil Company............... Two-stage distillation unit, 8,000 barrels. 
Buffalo, New York 


PENNSYLVANIA— 


Atlantic Refining Company..............e.. Thermal polymerization process Koppers gas 
Point Breeze, Pennsylvania purification plant. 

Bradford Oil Refining Company............. T.V.P. cracking unit, 1,000 barrels, acetone- 
Bradford, Pennsylvania benzol dewaxing unit, 600 barrels. 

Gulf Oil Corporation aa k Nae tik de Sty Bien Two-stage distillation unit, 3,300 barrels. 
Neville Island, Pennsylvania 

Gulf Oil Corporation OS re re ee Recovery and stabilization unit, 7,500 barrels. 
Point Gerard, Pennsylvania 

Kendall Relinite Company... c.c.0'ccs0s000%0008 Propane dewaxing and deasphalting unit, 1,100 
Bradford, Pennsylvania barrels. 

Quaker State Oil Refining Corporation....../ Acetone-benzol dewaxing unit, 1,500 barrels, 
Bradford, Pennsylvania redistillation unit, enlarged barrelling house. 

Sinclair Refining oS eee eer Cer ee Two catalytic polymerization units. 
Marcus Hook, Pennsylvania 

TO: A Tso 5 ss 640 00sec dscesand Asphalt plant, 2,800 barrels. 
Marcus Hook, Pennsylvania 

United Retming Camnamye «oo .cccicctiiscceesi Doubled capacity Dubbs cracking unit. 
Warren, Pennsylvania 

WEST VIRGINIA— 

Eelkc Tphasae COmoane. «6 s.6.0.050-50k 000s 0e0c ees Dubbs cracking unit, 800 barrels. 
Falling Rock, West Virginia 

TG Tee Tih COURT. a 0.05.5 0:0:6 5 0 cds ceusee Distillation unit, 3,000 barrels. 


Cabin Creek, West Virginia 











brought hydrogenation back into 
the picture most forcibly, of real 
interest to all refining countries, 
and a number of new plants have 
been erected with more projected 
this year. Solvent dewaxing and 
solvent extraction in the produc- 
tion of lubricating oils may be said 
to have reached the point where it 
is standard practice, although there 
is yet a need: for several more of 
such plants both in the United 
States and some foreign countries. 
Current activity in the industry 
indicates a consistent trend toward 
large refining units, particularly in. ‘ 
such areas as the Texas Gulf Coast. 
There is a steady increase in aver- 
age capacity per refinery and in the 
number of plants~of large. size. 
Likewise, there is a definite trend 
toward the erection of refineries 
nearer the source of crude supply, 
as is again shown by the growth 
of plants in the Texas Gulf Coast. 
The same tendency appears in 
many foreign countries with the 
exception of those where the state 
policy requires refining for the do- 
mestic market be done within the 
national boundaries. 































































Plants Building 


Table 1 is a partial list of the 
refinery construction activities in 
the United States and in various 
foreign countries where news of 
such construction was or is avail- 
able. It must be noted that this 
table is based entirely upon con- 
struction news reports in the trade 
and technical press, and because of 
the secrecy surrounding such work 


continue to more rapidly replace 
the costlier installations involving 
separate units for distillation and 
Separate units for cracking. 


Advances in Technique 


During the past year the impor- 
tant role of polymerization, both 
thermal and catalytic, has been 
clarified and interpreted with suf- 


ficient definition to justify con- 
tinued widespread adoption of the 
process both in this country and in 
many foreign countries. Iso-octane 
fuels have come from the. labora- 
tory, been tested adequately by the 
airplane, and present industrial de- 
mand for this type of fuel will 
bring about. increasingly large 
numbers of installations for its pro- 
duction. These developments have 

















among certain companies and in 


certain foreign countries, such a 
survey can not be complete. It is 
estimated that at least 25 percent 
of all construction activities do not 
reach publication in the petroleum 
trade literature during any period. 
This table, when compared with a 
similar survey made a year ago 
shows a marked increase in con- 
struction work in this country and 
a more marked increase in work 
among the foreign nations. 

“In the United States the table 
shows a total of 120 construction 
jobs at 85 refineries. The estimated 
cost of this work is about $77,000,- 
000. About 25 percent of the work 
reported is now under construction 
and scheduled for completion dur- 
ing 1938. A casual inspection of 
this data will indicate the prepon- 

- _ derance of interest in cracking and 
reforming unit installation and im- 
provement, and in the installation 
of combination cracking units, 
polymerization and hydrogenation 
facilities. 

In 26 foreign countries the table 
shows a total of 122 construction 
jobs at 86 refineries. The estimated 
cost of this work is about $60,000,- 
000. Also, approximately 25 per- 
cent of the work reported is either 
now under construction or is pro- 
jected for 1938. Due to the political 
situations extant in several foreign 
nations which do not favor public- 
ity with regard to certain types of 
industrial activity, it is suspected 
that much more foreign construc- 
tion work in all phases of the pe- 
troleum industry is under way, or 









































TABLE 1 (Continued) 
Partial List of Refinery Work Completed in 1937 


or Now Under Construction 


FOREIGN WORK 


CANADA— 
Economy Oils, Ltd., Calgary, Alberta, Canada. 


P. L. Hyde & Associates Dye iu iw aeaks cased R 


Red Deer, Alberta, Canada 

Imperial Oil Company, REE Pore eee 
Calgary, Alberta, Canada 

Imperial Oil Company, Ltd................. 
Regina, Saskatchewan, Canada 


MEXICO— 

Anglo-Mexican Petroleum Company.......... 
Tampico, N exico 
**E] . Aguila,” Tampico, ct 

conngeas de Petroles de Mexico,............ 
S. Tampico, Mexico 

Pierce Gil CLS crieticaneseveWeeeges & 
Ss Tampico, Mexico 


Refinery, 500 barrels, building. 
efinery projected, 500 barrels. 


Additional cracking units projected. 


Distillation unit, 3,000 barrels. 


Distillation unit, 15,000 barrels. 

Distillation unit, 30,000 barrels, gyro cracking 
unit, 6,000 barrels, Dubbs reforming unit, 
11,000 barrels, catalytic polymerization process. 
Dubbs cracking plant, 2,000 barrels. 


Distillation unit, 6,000 barres. 


SOUTH AMERICA 


ARGEN 
Diadema Argentine Sociedad 
Petroleo, Buenos Aires, Argentina....... 
Shell Union Oil Company.................. 
Operating in Argentina 
Yacimientos Petroliferous Fiscales (Argentine 
Government) La Plata, Argentina....... 





Anomina de 


BRAZIL— 

Ipiranga S. A. Companhia Brasiliera de 
OS eee Peers Pee eer ee ere 
Rio Grande, Rio Grande so Sul, 

Standard Oil Company, New Jersey.......... 
Operating in Brazil 


D.W.I.— 
De Bataafsche Petroleum Maatschipij........ 
Curacao, D.W.I. 


Lago Oil & ee Tere 


Aruba, D.W. 
Trin‘dad Leasehols, = AP Pee oe 
Trinidad, D.W. 
VENEZUELA— 
Socony-Vacuum Oil Company.............+. 


Operating in Venezuela 
Venezuela Standard Oil Company............ 
Carpito, Venezuela 


URUGUAY— 
ANCAP (Uruguayan Government).......... 
Montevidio, Uruguay 


Dubbs reforming unit, 3,000 barrels. 
Contract calls for doubling capacity of present 
plant to 28,000 barrels. 


cracking unit and multicoil 
10,000 barrels. 


Combination 
polymerization plant, 


Refinery, 1,000 barrels. 


Refinery reported under consideration. 


Catalytic polymerization plant, 
tillation unit, 28,000 barrels. 
Distillation unit, 16,000 barrels, 
cracking unit, 14,000 barrels. 
Catalytic polymerization plant, 
unit. 


two-stage dis- 
combinat:on 


hydrogenation 


Contract calls for construction of refinery. 


Refinery proposed. 


Completed refinery, adding to Dubbs cracking 
capacity. 


EUROPE 


ENGLAND— 
Anglo-Iranian Oil Company..........scccsee 
Llandarcy, Wales, England 


ee 
Ellesmere Port, England 

Manchester Oil Refinery, Ltd................ 
Trafford Park, Manchester, England 

Shell Refineries, Ps cous wa neheeees 
Shell Haven, England 

Berry Wiggins & Company, Ltd............. 
Weaste, England 


IRELAND— 
Irish Nat‘onal Refineries, Ltd................ 
Dublin, Ireland 


HOLLAND— es 
De Bataafsche Petroleum Maatschipij........ 


Pernis, Holland 
CANARY ISLANDS— 
Vengees z spanola GE POONER. 6.66 6 scdisceses 


. A., Canary Island (Spain) 


FRANCE— ; ; 
Compagnia Francaise de Raffinage.......... 


Gonfrev'lle, France . 

Compagnie Francaise de Raffinage.......... 
Martigues, France 

Societe Lyonaise, Autun, France............ 


Societe des Raffinage de Petrole de la 
Gironde, Bec d’Ambes, France........... 

Soc. de Raffinage des Huiles de Petrole.... 
Courchelettes, France 


GERMAN Y— ; : 
Gewerkschaft Neur Erdol-Raffinerie.......... 
Misberg, Germany 


Mineraloel Baugesellschaft............ee204- 
Nordstern, Germany 

De. C. Osteo and Company. i ...cccccsccceccce 

Hollen, Germany 


Polymerization and hydrogenation unit, two- 
stage distillation plant, 8,170 barrels, two- 
Edeleanu solvent plants, centrifugal acid treat- 
ing system. 

Modernizing, extending and alterations. 


Lubricating oil plant, distillation unit, 
barrels, Edeleanu solvent refining plant. 
Furfural, rectiflow, solvent process. 


2,000 


Distillation units added and other improve- 


ments. 


Crude prestabilization unit, 
tion system. Cracking and 
solvent refining plant, 
capacity 10,000 barrels. 


two-stage distilla- 
reforming unit, 
usphalt plant, total 


Catalytic polymerization process. 


Dubbs cracking unit, 
tion unit, 


4,000 barrels, redistilla- 
3,000 barrels, treating plant. 


Distillation unit, 15,000 barrels. 
12,000 barrels. 


500 barrels. 


Combination cracking unit, 
Dubbs cracking unit, 


Reforming unit and stabilization system. 
Distillation unit, 6,000 barrels. 


Two-stage distillation unit, furfural solvent ex- 
traction unit, acetone- benzol dewaxing unit, 
contact filtration unit, 1,000 barrel lubricating 
oil refinery. 

Four distillation units, total, 11,000 barrels, 
stabilization system, 5, 000 barrels. 

Dubbs cracking unit, 850 barrels. 








































ROUMANIA— 

Astra Romana, Societate............. pes cape 
Anomina, ’Ploesti, Roumania 

Creditul Minier, Ploesti, Roumania.......... 


Petrol Block, S.A.R. 
Ploesti, Roumania 

Redeventa, S. A., Ploesti, Roumania........ 

Romana-Americana ......0..esececeecccccece 
Ploesti-Teleajen, Roumania 

Steaua Romana, Campina, Roumania........ 


Roustahouk, Bulgaria 


CZECHOSLOVAKIA— 


Apollo Mineraloilrefinerie, A. G............. 
Bratislava, Czech. 

Czechoslovak Government Refinery.......... 
Dubova, Czech. 


HUNGARY— 
Selgotarjen, Hungary 


POLAND— 
Polmin State Refinery, Drohobycx, Poland.. 


ITALY— 
Aguila, S. A. Technoco Industriale.......... 
Trieste, Italy 
Azienda Generale, Italiana Petroli............ 
Venice, Italy 
Azienda Nazionale Idrogenazione Combus- 
SG, TEES, BONN: 2.6.06.00606reneseeeeass sin 


Raffineria di Napoli, 
Raffinerie Olii Minerali per l’Africa Del Nord 


PUMA BEG: 0 is 6600 de 


Soc. An. It. Vacuum Oil Company pbahas ob See 
Naples, Italy 


U. S. S. R. RUSSIA— 


Bahrein Island, Persian Gulf 


IRAN— 


Anglo-Iranian O:l Company, Ltd............ 
Abadan, Iran 


IRAQ— 
Government of Iraq, Kirkuk, Iraq........... 


D.E.I.— 


De Bataafsche Petroleum Maatschappij...... 
Pladjoe, Palembang, 4S 


JAPAN— 


apan Oil Company, Kwansai, Japan een ey 
Perens: Tier CO, og 6.5 5-6.0.0,33040%08 bee ee 
Wakayama Prefecture, Japan 


(Japanese owned) 
Mitsubishi Oil Company, Tokyo, Japan...... 





Dubbs reforming unit, 10,000 barrels. 


Propose catalytic polymerization and iso-oc- 
tane plant. 

TN ack cnn ca0%Ke Du 
catalytic polymerization an 
Projecting a polymerization plant. 
Reforming unit, 2,000 barrels. 


Dubbs selective cracking unit. 


Xenia, Ploesti, TING co sed accdahiesctea Distillation unit, 6,000 barrels. 
AUSTRIA— 

Nova, A. G. Schwechat, Austria............ New refinery building. 
BULGARIA— 

Petrolia Geeeees, 246s. sss. sia visscecscess Small refinery erected. 


Cracking unit and distillation unit. 


Refinery under construction. 


Evces. ie ARE COMING, oii5 cep cae cinvencds New refinery projected. 


. Two-stage distillation unit, 2,500 barrels. 


Two-stage distillation unit, 
refining process. 
Dubbs cracking unit, 2,400 barrels. 


Hydrogenation plant for lignite, refinery, 7,000 
barrels, also 8,000-barrel unit at 
Two-stage distillation unit, 4,000 barrels, ace- 
tone-benzol dewaxing plant. 


Anonima (Romana) Tripoli, North Africa. Refinery and bunkering plant, 
Refinery 


Four 
two at Ufa, one at 
total capacity 10,000 barrels, 
lective cracking unit, 22,000 barrels, four, two- 
stage distillation units, ‘twelve cracking units. 


Dubbs cracking unit, 2,500 barrels, 
forming unit, 


Machmomnpost,; U, SoG. Bes cinicvviccseceses 
EGY PT— 
Anglo-Egyptian Oilfields, Ltd................ 
Suez, Egypt 
BAHREIN— 


Two Dubbs cracking units and refinery capac- 


Bahrein Petroleum Company, Ltd............ 
ity doubled to 25,000 barrels. 


Multicoil polymerization plant, catalytic poly- 
merization plant, hydrogenation plant, distilla- 
tion and cracking equipment added. 


To erect refinery during 1938. 


Dubbs cracking and reforming units, 


Hayama Oil Company, Funakawa, Japan.....E 
aan Boe men 2,300 barrels. 
Refinery, 
barrels. 

Mitsui Bussan Kaisha, Bangkok, Siam...... Refinery building, 500 barrels. 


Distillation unit, 2,000 barrels. 


bbs cracking plant, Grey treating towers, 


iso-octane plant. 


Edeleanu solvent 


Livorno. 


2,000 barrels. 
modernized to handle 4,000 barrels. 


catalytic polymerization, 
Grosny, one at Saratov, 
combination se- 


installations 


Dubbs re- 
6,000 barrels, asphalt plant. 


16,000 


arrels, 


including cracking plant, 14,000 








is projected, than is known to most 
information sources. 

In addition to the domestic work 
indicated in the table there has 
been during the past year consid- 
erable activity in natural gasoline 
plant construction. In Texas, for 
example, including North, West, 
and East Texas, the Panhandle and 
the Corpus Christi area, 17 natural 
gasoline plants have been erected. 
Two were installed in South Lou- 


isiana, and 3 in North Louisiana. 
One plant was built in Oklahoma, 
2 in Kansas, 4 in California, 1 in 
Arkansas and 1 in New Mexico, 
giving a total of 31 such plants 
erected during the past year. This 
work was done at an estimated 
expenditure of $10,000,000. This 
year will see a continuation of gas- 
oline plant erection, and possibly 
in the same territories which ex- 
perienced such work in 1937. Like- 
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wise, 


the carbon black industry 
saw several new plants erected in 


1937. One went into Rodessa, 2 
into the Panhandle of Texas, and 
1 in West Texas. Three carbon 
black plants are scheduled for erec- 
tion in Western Oklahoma and 1 
in the Corpus Christi, Texas, dis- 
trict. This work, both for 1937 and 
1938, should involve around §$2,- 
000,000 expense. 


With an estimated expenditure 
of $89,000,000 in refining, gasoline 
manufacture and carbon black pro- 
duction in this country for work 
done, underway and projected and 
with an expenditure of $60,000,000 
(estimated) abroad, there is a total 
of $149,000,000 spent by the indus- 
try in its efforts to keep abreast 
of the times and to provide modern 
facilities for the production of in- 
creasing amounts of better petro- 
leum products. 

The domestic industry, in addi- 
tion to the above figure of $89,000,- 
000 spends around $30,000,000 to 
$40,000,000 for maintenance of its 
processing equipment, mostly for 
repairs. The industry consumes 
around $100,000,000 worth of chem- 
icals and similar supplies. Thus at 
its present rate of growth and re- 
trenchment, domestic petroleum re- 
fining involves the indicated an- 
nual expenditure of about $230,- 
000,000 to keep itself in. the busi- 
ness in this country. The foreign 
countries are faced with the same 
set of conditions as domestic re- 
finers, making it essential that they 
continue to install the latest avail- 
able modern processes in all de- 
partments of their plants. 





85 





THE OSTWALD-FENSKE 





Viscosimeter 


GEORGE F. FITZGERALD in Routine Use 


HE American petroleum industry has been 
standardized for many years on the Saybolt Uni- 
versal Viscosimeter. Its popularity is based on 
many useful features such as convenience, rugged 
construction, and, until recent years, accuracy suf- 
ficient for all practical needs. The Engler and Red- 
wood are standard in most European countries but 
are seldom used here except as applied to foreign 
shipments. Many attempts have been made to in- 
troduce new methods based on kinematic units but 
they met with little or no sucess. 
The defects’ inherent in the Saybolt instrument. . . 
empirical results . . . temperature drop through the 


sample . . . uncorrected falling head . . . personal 
equation in stirring . . . clogging and burring of 
tips . . . are well known and proper allowance is 


usually made for them. Periodic re-checking and 
re-calibration are provided to compensate for chang- 
es in the instrument. It is customary in manufac- 
turing heavy oils to allow a 10 to 20 percent range 
in the viscosity specifications. This spread made 
unimportant the effect of normal errors in Saybolt 
determinations. 

_ After a system has become so firmly established 
it requires some very unusual circumstances to fa- 
vor the introduction of a new method employing 
quite different equipment. This favoring circum- 
stance was provided by the trends toward lighter 
motor oils and solvent-treated oils. As motor oils 
were made lighter and lighter it became evident that 
the inherent error in the Saybolt instrument was too 
great for uniform production. The advent of sol- 
vent extraction with the adoption of the Viscosity 
Index as a criterion of quality and a guide to plant 
operation furnished the additional arguments needed 
to force the development of more accurate means of 
measuring viscosity. 

Saybolt results obtained under referee conditions 
with practically zero correction instruments may not 
“differ by more than 0.5 percent,”? but under nor- 
mal conditions in the routine laboratory the ac- 
curacy is more apt to be plus or minus 1.0 percent. 
But an error of 1 percent in viscosity will lead to 
an error of 4 percent in the Viscosity Index. Ob- 
viously such discrepancies are too great for accurate 
work. The search for a better procedure led to a 
thorough study of kinematic viscosity methods. The 
Fenske modification of the Ostwald pipette which 
has been fully described in the literature® is speci- 
fied in one of the two methods for kinematic vis- 


cosity published by the ASTM as tentative stand- 
ards.‘ 

The Ostwald-Fenske viscosimeter provides the 
necessary high degree of accuracy without entail- 
ing a difficult or tedious technique. The personal 
equation affects only the reading of the oil levels 
and manipulation of the timing device. It has been 
shown® that these personal errors are negligible. 
Time-consuming hand stirring is eliminated and 
temperature drop is minimized by using a small 
sample (6cc.). Results may be immediately re- 
checked using the same oil. By selection of the 
proper pipette size the accuracy becomes independ- 
ent of temperature and actual viscosity. That is 
equal accuracy of results is assured whether de- 
termined at 100°F or 210°F or whether the oil be 
light or heavy. Thermometer breakage—a serious 
item in routine Saybolt work—becomes almost nil 
since only one thermometer is used for each bath 
and that one need not be handled. 

Calibration factors remain unchanged as occa- 
sional cleaning with chromic acid cleaning solution 
restores stained pipettes to perfect condition. 

The many advantages which this instrument of- 
fers are accompanied by some disadvantages for 
routine use in a refinery control laboratory. The 
wide range of viscosities encountered makes neces- 
sary a stock of at least three sizes of pipettes. This 
stock must be sufficient to permit working through 
rush periods without too much time-out for wash- 
ing. Breakage is apt to be high despite the rugged 
construction. The bath liquid for the 210 meter is 
a problem since pure water can be used only at low 
altitudes. At higher altitudes the boiling point 
may be raised by the addition of ethylene glycol 
which is expensive. An oil bath is not recom- 
mended for several reasons. The darkening due to 
oxidation reduces the visibility. Heat transfer is 
slower and air bubbles clinging to the pipettes in- 
terfere with readings. Oil baths will require more 
frequent cleaning to prevent fouling of the heating 
surfaces. 

There exists in many control laboratories the feel- 
ing that the kinematic viscosimeter has advantages 
for research work but that it is not likely to sup- 
plant the better known Saybolt. It is true that 
Saybolt viscosities will continue to be quoted for a 
long time but the many valuable features which the 
newer instrument offers will bring about its event- 
ual adoption. Kinematic centistokes can be readily 
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converted to Saybolt seconds or any other system. 
Viscosity Index may be calculated directly from 
centistokes by first converting the conventional VI 
table to centistokes. That is, once the VI table is 
converted to centistokes the kinematic figures may 
be used directly without first transposing to Saybolt 
seconds. 


PROCEDURE 


Samples are not preheated to test temperature. 
Any temperature from 70 to 90°F is suitable, but 
all samples must first be strained through a 100- 
mesh screen or the equivalent before charging the 
pipettes. Naturally this means that the heavier 
bright stocks and ‘cylinder oils must be heated 
somewhat to permit rapid straining. Where such 
heating is required caution must be observed that 
the oil entering the pipette is not above the test 
temperature. The elimination of preheating for 
most samples is a great aid to routine work as it 
makes unnecessary several bits of paraphernalia and 
saves the time spent in bringing the oil to the speci- 
fied three degrees above test temperature. 


That most tedious operation characteristic of Say- 
bolt viscosity determinations, namely, stirring the 
sample in the meter until thermal equilibrium is 
established, is likewise discarded. The small sample 
used is readily brought to the bath temperature in 
about 5 minutes at 100°F or about 10 minutes at 
210°F. Any determination worth running is worth 
checking, but in the Saybolt system that means 
doubling the work. Not so with the Ostwald. Af- 
ter one determination has been made it may be im- 
mediately rechecked, using the same oil in the same 
pipette by merely repeating the operation of suck- 
ing the oil column above the upper mark and timing 
the flow. Accuracy of plus or minus 0.5 percent is 
commonplace even with new operators. Ostwald 
pipettes remain substantially unchanged with use, 
hence re-calibration is seldom if ever required. If 
they become cloudy or stained in service, a few 
hours treatment with chromic acid cleaning solu- 
tion restores them to a condition as good as when 
newly calibrated. 


In converting a refinery control laboratory from 
Saybolts to modified Ostwalds it should be recog- 
nized that a new technique is to be employed. It 
is not sufficient to take out a Saybolt meter and put 
in a kinematic meter. Suction lines must be so 
placed that pipettes may be quickly and accurately 
filled without waste motion. Another suction line 
should be convenient to the top of each meter for 
lifting the oil column above the upper mark. A 
third should be provided for drawing air through 
the washed pipettes to remove the last traces of 
solvent. Convenient washing arrangements are 
needed so that used pipettes may be cleaned while 
others are heating or running. A light naphtha or 
petroleum ether should be provided for this purpose 
and acetone or alcohol for removing traces of mois- 
ture. 

The large number of pipettes indicates the need 
for careful arrangement of drain racks and storage 
racks. The latter should be tagged to show pipette 
number and the factors at 100, 130 and 210°F. The 
racks should be arranged for convenience and at the 
same time should afford protection from breakage. 

An experienced operator can with no great effort 
keep a six-tube meter busy. While the first sample 
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is heating he fills the remaining pipettes and while 
they are running he starts at the beginning to drain, 
wash and refill. Experience has shown that in 
keeping six tubes in operation it is best not to at- 
tempt timing more than three at once. If that many 
are started so as not to finish together, one oper- 
ator can keep watch of them and also drain, wash, 
dry and refill others. In the meantime three other 
samples in the bath are coming up to temperature in 
time to be run as the first ones are finished. There 
is nothing to be gained by attempting to run more 
viscosities than the operator can watch because one 
or two will surely be missed and thus much time 
wasted. One caution should be observed particu- 
larly with the 210 meter. If a cold pipette is to be 
inserted in a bath where another is running the 
chilling effect should be offset by temporarily ap- 
plying the high heat. 


ACCURACY 


As mentioned above, even a new operator can 
check himself within 0.5 percent. This is much bet- 
ter than a routine Saybolt operator can hope, es- 
pecially with the lighter oils at 210. Such accuracy 
in the original viscosity figures means that the Vis- 
cosity index should check within 2 percent, which is 
a vast improvement over the 5 to 6 percent spread 
usually encountered with Saybolt figures. The great 
difficulty in standardization work has been to get 
not only different operators in the same laboratory 
to check each other but most of all to get different 
laboratories to check. The kinematic viscosimeter 
by almost eliminating the personal error and mini- 
mizing other variables makes it relatively easy for 
independent laboratories to report check results. 


SUMMARY 


The trend toward light motor oils and the wide- 
spread use of solvent extraction have made neces- 
sary increased accuracy in viscosity determinations. 
The Saybolt viscosimeter by reason of its empirical 
nature could not be refined to the proper accuracy. 
Methods and apparatus for determining kinematic 
viscosity have been developed to the point where 
they may be used for control work. Outstanding 
among these is the Ostwald-Fenske viscometer. 
It is notable for its simplicity, ease of manipulation, 
and reproducibility. It involves some changes in 
technique but nothing of a serious nature. 


CONCLUSION 


The Fenske modification of the Ostwald viscosi- 
meter is eminently suited to routine use. It may be 
readily handled by anyone proficient in operating 
the Saybolt instrument. It provides the desired 
accuracy for Viscosity Index determinations with 
the speed demanded for control work. By its use 
V. I. values are soundly based on fundamental units 
rather than empirical Saybolt seconds. Eventually 
most petroleum laboratories will measure viscosity 
in kinematic units but the trade will continue to 
quote Saybolt seconds. 
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Gas Pipe Line Drip Control 


HEN laying out its gathering lines to handle 

separator gas and flowing-well gas in the Rodessa 
field, United Gas Public Service Company built into 
the main lines both automatic drip pumps and facilities 
for blowing the gasoline accumulated to a central tank. 
Maintaining one of the largest systems of gathering 
lines in Rodessa, which is connected almost altogether 
to company wells, necessitated laying large diameter 





Automatic connections on side of drip gasoline storage tank 
in main compressor station. Line pressure will open valve to 
permit fluid to flow into tank. 


pipes as main lines. As some of the gas is more rich in 
gasoline fractions than others, locations were made to 
handle condensate which is carried along with the gas. 

On the Texas side of this field, automatic pumps are 
used while on the Louisiana side, drips were installed 
that will permit pressuring from a central point, rather 
than individually, as has been practiced generally in 
other fields. Those drips which are evacuated by recipro- 
cating pumps, are large vessels, placed in below the low 
part of the main pipe lines where “drips” are prone to 
collect. Large concrete-lined pits were built above these 
drips, fenced and locked to prevent unauthorized per- 
sons from entering the enclosure. 

The drips are sufficiently large that liquid-level con- 
trollers may be attached to their sides, which in turn 
automatically control close-clearance reciprocating 
pumps. Pipe-line pressures on the gathering system are 
always at or near 50 pounds gauge, which will permit 
most of the drips to be blown along the line to the 
point of accumulation. As the drip vessels begin to fill, 
the liquid level controllers operate the piston pumps by 
remote control: Fuel gas being returned to the field for 
operating purposes, flows through dry-gas lines laid 
near the main line rich-gas gathering system. Connec- 
tions were made in the dry-gas line and carried to the 
power end of the reciprocating pumps. The remote- 
control connections on the liquid-level controllers in 
the pits feed gas to these pumps which operate until the 
fluid level falls to a point where the controllers shut 
off the supply of gas. High-pressure gas connections 
were made to the automatic drips, as well as the pump- 
ing connections, in order that if anything should happen 





Automatic drip station on 24-inch gathering system, which 
controls the amount of drips collected in the line scrubber, 
and automatically pumps them to the maine line. 


to the automatic equipment, line walkers can blow the 
liquid through the fluid lines to the storage tanks. 


On the Louisiana side.of the system, drips were in- 
stalled in a manner similar to the conventional type 
used almost universally. The difference lies in the 
manner of blowing. The liquid line connecting the low 
point of the main-line gathering system to the drips 
were equipped with swing check valves, installed on a 
plane so that the slightest back-pressure will serve to 
close them. High-pressure. gas lines were also laid 
along the main gathering line on this side of the field 
for connections to the pressure-blown drips. No auto- 
matic features were built into these drips, except at the 
control end of the high-pressure gas line. 


Blowing is done periodically, determined by the 
quantity of fluid which has collected in the vessels. When 
the period arrives for blowing, an employe opens gate 
valves from the main gas line and permits gas under 
215 pounds to flow into the drips. As the pressure builds 
up in the vessels, the swing checks close, and the fluid 
is blown through a supply line to central storage. The 
pressure on the drips is automatically controlled as to 
ultimate pressure by the use of a pressure regulator at 
the point of control. A pressure of 215 pounds has been 
found to be adequate for emptying the drips of accumu- 
lated gasoline, and this pressure is maintained until all 
fluid has been blown from the line leading to the central 
storage tank. 


Venting the pressure line of the gas used to blow 
the gasoline from the drips is accomplished by opening 
a small line which permits the relatively small volume 
to escape to the atmosphere. Fluid accumulated by both 
systems of drip control is pumped to the gasoline plant 
for processing. In many instances the fluid has a color 
sufficiently high that it may be fed directly to the still 
and processed without appreciable loss, but at other 
times the color is dark, indicating contamination with 
crude oil, which makes it necessary to rerun it for end 
point and color. 
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Coolers in Parallel 
Keep Plant Operating 


OME of the older type absorption 

units having water-cooled knockouts 
mounted directly on top of the dephleg- 
mator tower are sources of maintenance 
trouble. The tubes in these coolers 
have to be drilled or boiled out periodi- 
cally and this always disrupts normal 
plant operation. It is usually necessary 
to reduce the steam agitation in the 
still or decrease the oil charge while 
the water is shut out of the “section 
being cleaned. Either of these results 
in loss of production and a consequent 
increase in the cost of production. 


Skelly Oil Company has overcome 
the difficulty at the Armstrong gasoline 
plant in Moore County, Texas, by the 
addition of an extra set of coolers. This 
plant is equipped with conventional 
type absorption units. The cooling ele- 
ment was originally connected to the 
top of the dephlegmator tower with a 
13x 20-inch flange..A reducing flange 
was made from %-inch boiler plate to 
accommodate this opening to standard 8- 
inch flange fittings. An 8-inch flanged 
tee was bolted to the reducing flange. 
Gate valves were placed at each end 
of the tee and ells turned upward and 
bolted to the gates. Reducing flanges 
fitted the bottoms of the coolers to 
the 8-inch ell. The same procedure 
was followed in connecting the vapor 
lines at the top with the exception 
that 6-inch flange fittings were used. 
It was necessary to insert 2%-inch 
cast iron spacers between the 6-inch 
ells and gates at the top to bring the 





centers of the 6-inch ells in line with 
the 8-inch fittings at the bottom. 

Six by twenty-inch I beams were 
used to carry the weight of the coolers. 
These were mounted cross-wise on the 
original cooler supports at the top of 
the tower. 

The arrangement permits the vapors 
to be shut out of either set of coolers 
without interrupting the operation of 
the other set. 

Three-inch flanged connections were 
used throughout for water. The two 
sections of each set were connected in 
parallels. The in-let gate was placed 
above and the out-let gate below the 
coolers so that all piping and fittings 
could be removed from either set, giv- 
ing free access to the heads for 
cleaning. 

When both sets of coolers are oper- 
ated at the same time it has been de- 
termined that they would cool the 
vapors to a given temperature with ap- 
proximately 35 percent less water than 
when one set is operated alone. 

P. E. STEPHENSON 


Safeguarding the 


**Swamp-Stick”’ 


HORT sections of appropriately sized 

pipe are universally used as “swamp- 
sticks” to add to the leverage afforded by 
wrenches on heavy pulls, but unless espe- 
cially prepared sometimes cause accident 
or serious injury. 

Under heavy strain the ordinary pipe will 
either pull into pear-shaped cross-section, 
or will split out along the end, either con- 
dition making slipping of wrench within 


Two water-cooled knockouts on top of dephlegmator tower. The dual units are 

installed in parallel so that it is unnecessary to disrupt normal plant operation to 

periodically clean. Gas cut flanges and gate valves, immediately below knockouts, 
are on either leg of a “Y” connection, 
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A bead welded around the end of the 

pipe “swamp - stick” prevents splitting 

under strain, and also backs up the hand 
grip under a heavy pull. 


pipe easy, and the split end—in case the 
swamp-stick is reversed—presenting a 
sharp edge which may inflict a serious 
cut. 


One refinery sets aside special sections 
of pipes as swamp-sticks, keeping them 
just as other and more elaborate tools are 
kept. Before being set aside for swamp- 
stick use, however, the ends of the pipe 
sections are reinforced by running a welded 
bead around the circumference of the pipe. 
This ridge or elevated section strengthens 
the pipe and prevents distortion or split- 
ting at the loaded end, while the com- 
panion ridge at the other end affords pro- 
tection to the worker by keeping his hands 
from slipping off over the end and thus 
causing injury to palms or perhaps per- 
mitting a serious fall. 


Oil vs. Coal for the 


Plant Operator 


AS THE years roll along and condi- 
tions and prices change, the old ques- 
tion even for oil men who are “supposed 
to be prejudiced” once more bobs up, “Shall 
we burn oil in place of coal? Or, shall we 
burn coal in place of oil?” 


Herewith is a simple chart that shows 
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TRANSIT Horizontal Duplex, Enclosed Power Pump for working 
pressures up to 1500 pounds, equipped with Side Pot Type liquid end. 


Strong and rigid, entirely enclosed, splash lubricated power ends 
adapted to meet the widest possible range of present-day conditions. 
Designed for maximum accessibility. 


COMPLETELY ENCLOSED: Dirt, dust and rain sealed out;* lubricating 


oil sealed in. 
SPLASH LUBRICATION: A flood of oil to all power end parts. 


ANTI-FRICTION BEARINGS: Heavy duty, self-aligning roller bearings 
i j on both gear and pinion shafts. 


CRANSHAFT AND GEARS: Forged steel cranks, steel center disc: Maxi- 


mum strength where it is needed. Herringbone gears on all sizes. 


LIQUID END: Time-tested TRANSIT Cast Iron Duplex Side Pot type with 
easily removable liners. Both suction and discharge valves readily 
accessible. 





NATIONAL TRANSIT PUMP AND MACHINE CO., Oil City, Pa. 


NEW YORK - PHILAPELPHIA - CHICAGO - CLEVELAND - PITTSBURGH - LOS ANGELES - HOUSTON - TULSA 


Frick-Reid Supply Corporation The Lang Company Pratt-Gilbert Company Reeves & Skinner Machinery Co. 
108 N. Trenton Ave., 267 West First South St., Phoenix, Arizona 2211 Olive Street, St. Louis, souri 
Tulsa, Oklahoma Salt Lake City. Utah TRANSIT Pump & Engine Co. Eugene V. Winter Co. 
Standard Supply and Hardware Company 2261 East 15th St., 19 Main St., 
822-838 Tchoupitoulas St., New Orleans, Louisiana Los Angeles, California San Francisco, California 
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Coolers in Parallel 
Keep Plant Operating 


OME of the older type absorption 

units having water-cooled knockouts 
mounted directly on top of the dephleg- 
mator tower are sources of maintenance 
trouble. The tubes in these coolers 
have to be drilled or boiled out periodi- 
cally and this always disrupts normal 
plant operation. It is usually necessary 
to reduce the steam agitation in the 
still or decrease the oil charge while 
the water is shut out of the “section 
being cleaned. Either of these results 
in loss of production and a consequent 
increase in the cost of production. 

Skelly Oil Company has overcome 
the difficulty at the Armstrong gasoline 
plant in Moore County, Texas, by the 
addition of an extra set of coolers. This 
plant is equipped with conventional 
type absorption units. The cooling ele- 
ment was originally connected to the 
top of the dephlegmator tower with a 
13x 20-inch flange. A reducing flange 
was made from %-inch boiler plate to 
accommodate this opening to standard 8- 
inch flange fittings. An 8-inch flanged 
tee was bolted to the reducing flange. 
Gate valves were placed at each end 
of the tee and ells turned upward and 
bolted to the gates. Reducing flanges 
fitted the bottoms of the coolers to 
the 8-inch ell. The same procedure 
was followed in connecting the vapor 
lines at the top with the exception 
that 6-inch flange fittings were used. 
It was necessary to insert 2%-inch 


cast iron spacers between the 6-inch 
ells and gates at the top to bring the 





centers of the 6-inch ells in line with 
the 8-inch fittings at the bottom. 

Six by twenty-inch I beams were 
used to carry the weight of the coolers. 
These were mounted cross-wise on the 
original cooler supports at the top of 
the tower. 

The arrangement permits the vapors 
to be shut out of either set of coolers 
without interrupting the operation of 
the other set. 

Three-inch flanged connections were 
used throughout for water. The two 
sections of each set were connected in 
parallels. The in-let gate was placed 
above and the out-let gate below the 
coolers so that all piping and fittings 
could be removed from either set, giv- 
ing free access to the heads for 
cleaning. 

When both sets of coolers are oper- 
ated at the same time it has been de- 
termined that they would cool the 
vapors to a given temperature with ap- 
proximately 35 percent less water than 
when one set is operated alone. 

P. E. STEPHENSON 


Safeguarding the 
**Swamp-Stick”’ 


Gert sections of appropriately sized 
pipe are universally used as “swamp- 
sticks” to add to the leverage afforded by 
wrenches on heavy pulls, but unless espe- 
cially prepared sometimes cause accident 
or serious injury. 

Under heavy strain the ordinary pipe will 
either pull into pear-shaped cross-section, 
or will split out along the end, either con- 
dition making slipping of wrench within 


Two water-cooled knockouts on top of dephlegmator tower. The dual units are 

installed in parallel so that it is unnecessary to disrupt normal plant operation to 

periodically clean. Gas cut flanges and gate valves, immediately below knockouts, 
are on either leg of a “Y” connection, 
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A bead welded around the end of the 

pipe “swamp - stick” prevents splitting 

under strain, and also backs up the hand 
grip under a heavy pull. 


pipe easy, and the split end—in case the 
swamp-stick is reversed—presenting a 
sharp edge which may inflict a serious 
cut. 

One refinery sets aside special sections 
of pipes as swamp-sticks, keeping them 
just as other and more elaborate tools are 
kept. Before being set aside for swamp- 
stick use, however, the ends of the pipe 
sections are reinforced by running a welded 
bead around the circumference of the pipe. 
This ridge or elevated section strengthens 
the pipe and prevents distortion or split- 
ting at the loaded end, while the com- 
panion ridge at the other end affords pro- 
tection to the worker by keeping his hands 
from slipping off over the end and thus 
causing injury to palms or perhaps per- 
mitting a serious fall. 


Oil vs. Coal for the 


Plant Operator 


AS THE years roll along and condi- 
tions and prices change, the old ques- 
tion even for oil men who are “supposed 
to be prejudiced” once more bobs up, “Shall 
we burn oil in place of coal? Or, shall we 
burn coal in place of oil?” 


Herewith is a simple chart that shows 
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TRANSIT Horizontal Duplex, Enclosed Power Pump for working 
pressures up to 1500 pounds, equipped with Side Pot Type liquid end. 


Strong and rigid, entirely enclosed, splash lubricated power ends 
adapted to meet the widest possible range of present-day conditions. 
Designed for maximum accessibility. 


COMPLETELY ENCLOSED: Dirt, dust and rain sealed out;* lubricating 
oil sealed in. 


SPLASH LUBRICATION: A flood of oil to all power end parts. 


ANTI-FRICTION BEARINGS: Heavy duty, self-aligning roller bearings 
i ; on both gear and pinion shafts. 


CRANSHAFT AND GEARS: Forged steel cranks, steel center disc: Maxi- 


mum strength where it is needed. Herringbone gears on all sizes. 


LIQUID END: Time-tested TRANSIT Cast Iron Duplex Side Pot type with 
easily removable liners. Both suction and discharge valves readily 
accessible. 
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at a glance which costs less as regards 
heat values—oil or coal. 

Suppose that oil in your vicinity is worth 
$1.00 per barrel. Find $1.00 per barrel in 
column A and glance across to column B, 
which shows ‘that the equivalent is $3.50 
per ton of coal. In other words if oil is 
worth $1.00 per barrel and coal $3.50 per 
ton, it would very likely be uneconomical 
to switch from one to the other. But if 
coal costs more than $3.50 per ton, and 
you are now burning coal, it might pay 
to make a change. At least the cost of 
making the change and the advantages of 
oil burning over coal and vice versa should 
be worth investigating. 

Or, on the other hand, if you are now 
burning oil at $1.00 per barrel and you can 
buy coal at $2.00 per ton, or even $3.00 per 
ton, the cost of making a change and the 
difference in cost of operation should be 
worth investigating. The greater the diff- 
erence in first cost the greater the money 
saving possibilities. 

Before making a change it is always 
wise to consider the other factors that are 
involved in addition to the first cost of 
fuel. Thus, what will the oil-burning equip- 
ment cost? Storage tanks? Piping? You 





Lubricator pot of unusual size, for 
remotely located steam pumps. 
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can obtain such costs from the manu- 
facturers of the equipment. Is it likely 
that oil and coal prices will continue at 
present levels? What is the approximate 
life of oil burning equipment? In other 
words, depreciation, and interest on the 
investment should be considered. 

As every oil man knows, oil burning 
possesses several advantages over coal, 
among which are: less time is required to 
start the fire; oil fire can be shut off in- 
stantly; oil fires need not be pulled; nor 
need they be banked; there are no ashes 
to remove or handle; no investment in ash 
handling equipment; oil is fired mechani- 
cally, reducing the cost of labor consid- 
erably; oil pumps are simpler and smaller 
in volume than stokers, ash-handling ma- 
chinery, etc., oil-burning boilers are more 
efficient than coal-burning boilers; and oil 
properly burned is smokeless. 

More or less counterbalancing the ad- 
vantages of oil burning we have unreason- 
able laws and stringent ordinances govern- 
ing the storage and burning of oil in some 
of our cities; it costs less to store coal; 
coal does not leak and can, therefore, be 
dumped upon the ground and stored with- 
out special facilities; coal can be hauled in 
almost any vehicle; coal does not evapo- 
rate; coal need not be preheated before 
being pumped and burned; coal purchasing 
contracts can usually be extended over a 
longer period of time; and there is less 
danger of explosion with coal burning. 

All of the above points should be given 
careful study before deciding upon making 
a change from coal to oil, or from oil to 
coal. As is generally true of any thing 
that must be purchased, first cost is less 
important than ultimate ‘cost. The vital 
question is: Which will be more economi- 
cal in the end? The question cannot be 
answered by rule of thumb, but, as an in- 
dicator of first cost, this chart will assist. 


Lubricator Reservoir 


ITH several pumps used in light 

service remotely situated from the 
main part of the plant, Lisbon Gasoline 
Company operators designed a lubricator 
reservoir which contains sufficient steam 
cylinder oil to last the pump several days 
with one filling. A short pipe nipple was 
sealed with welded heads at both ends, and 
equipped with straps for mounting directly 
to the head of the steam end-of the pump. 
Connections were welded to the body of the 
reservoir for steam lines, and for the lu- 
bricator unit. A filling plug was. provided 
in the upper head of the lubricator pot, 
closed with a plug. The more commonly 
found sight feed lubricator adjustment in- 
strument is used to control the amount of 
oil flowing to the steam chest, and is 
operated in the same manner as if the 
usual small capacity reservoir were used. 


Wash-Basin to Provide 
Water to Each Employee 


— Wilshire Oil Company built a 
new refinery at Santa Fe Springs, 
California, the management took every 
precaution to make bathing and washing 
convenient and sanitary. In the change 
room, the company installed an automatic 
wash basin having numerous spray noz- 
zles installed at an angle to provide streams 
of water for each pair of hands. A soap 
receptacle was placed above the basin to 
provide individual supplies. 

To operate the wash basin, the user sim- 
ply steps on a ring near the floor which 
opens the water line to provide the flow 





of water. The arrangement not only dis- 
penses with the more common wash basins, 
but furnishes fresh water, uncontaminated, 
for each employee as he proceeds to clean 
up when going off duty. Also, the space 
occupied by the basin is much less than 
that occupied by individual bowls, or a 
number of bowls used by first one operator 
and another. 


Pump Drip Pans 
Easily Cleaned 


ye the superintendent of Devonian 
Oil Company’s gasoline plant at 
Kellyville, Oklahoma, made his installation 
of drip pans for pump service, provisions 
were made for ease in removing them for 
cleaning when necessary. Depending upon 
the size and location of the pump, the pans 
were made to completely service all space 
beneath the piston rods, the packing glands 
of both the fluid and steam ends and the 
inside pet cock on the steam end for drain- 
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Made of Nickel cast iron, 
it shows no signs of erosion, or other dete- 
rioration, after nine months’ severe service 


® Gulf Coast crude with specific gravity of .76, 
temperature of 750° F. is discharged at a pressure 


of 1100 p.s.i. by the pump shown 
above. Driven by a 600 H.P. Terry 
condensing turbine, it operated 
smoothly and continuously for nine 
months. No opportunity to examine 
the Nickel cast iron inner case arose, 
until the pump was stopped .for 
minor repairs to an oil line. 
Quoting the manufacturer, Byron 
Jackson Co., Los Angeles, “The en- 


NO CORROSION = CRUDES 


...in THIS 


casing 








he Se i Br 


@ Byron Jackson oil pump in- 
stallation for 5000-barrel-per-day 
cracking unit in the Mid-Continent 
oil fields. Inner case is made of 
Nickel cast iron, 


tire output of the plant has been handled by this 
pump, and undoubtedly a great deal of coke and 


sediment has passed through this 
unit, yet the Nickel cast iron inner 
case shows no noticeable effects of 
either corrosion or erosion.” 
Nickel cast iron for refinery ap- 
plications affords a combination. of 
extreme hardness and toughness 
plus resistance to corrosion. Con- 
sultation on problems involving the 
use of this Nickel alloy’is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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Drip pans in pump room of gasoline plant, 
which may be easily removed for cleaning. 


ing condensate when the pump is out of 
service, 

The pans were made of light sheet steel, 
welded at all seams, and provided with a 
short nipple at the designated outlet to fit 
snugly in the drain line leading to the 
sewer. They were mounted in %-inch rod 
baskets for supports, and so no obstruction 
would be in the way of mops when clean- 
ing the floor of the building. When it is 
necessary to remove the pans, a slight lift 
frees the nipple on the bottom of the pan 
and the basket and pan may easily be 
moved from beneath the pump. 


A Good “Soft Hammer,” 
Easily Made 


ERE is a useful and easily made 

soft hammer—shown in the accom- 
panying sketch. It is nothing more or 
less than an ordinary standard “Tee” 
pipe fitting and a half inch pipe. The 
former, when filled with lead or bab- 
bitt, serves as the hammer head, and 
the latter is the handle. 


BAGBITT OR LEAD 






e ec Fitting 


( 
2. 


) 


: Crpe 





For pouring, moulds are unnecessary. 
Simply wrap paper around the rim to 
form the face of the hammer and to 
keep the lead from spilling when the 
metal is poured. Nor is it necessary to 
fill the tee entirely full of molten metal; 
it may be filled mostly with pieces of 
scrap metal or anything non-combusti- 
ble to fill the space. Scrap pipe plugs, 
for instance, are good fillers. 

A hammer like this can be made in 
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almost any desired weight because 
there are so many standard sizes of 
pipe fittings. The one this writer made 
weighed about four pounds. 

For striking and driving bolts, nuts, 
shafts, pipe, and similar machine parts 
that must not be scratched or battered, 
there is nothing better than a soft lead 
or babbitt-faced hammer. Rawhide- 
faced hammers and wooden hammers 
do not scratch or batter, but they 
usually are not heavy enough for quick 
performance. 


Newark, N. J. W.F. S. 


Paper Cutter for 
Routine Laboratory 


1") pot laboratories require quite a 
supply of small slips of paper for 
making notes or temporarily tagging 
samples such as _ pour-test samples. 
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Roll of paper 


When these slips are torn from larger 
sheets the results are usually wasteful 
and far from neat. Used rolls of tele- 
autograph paper are saved and reduced 
to desired sizes by the sketched device. 
Since the paper is blank on the reverse 
side it is excellent for the purpose. 


A man working at the desk can 
easily tear off any required length of 
paper without opening the desk. The 
top of the desk is not cluttered with an 
accumulation of scraps. 

Olean, N. Y. G.F.F. 





Hot Water Box 


Ty ied petroleum products have a tend- 
ency to solidify at ordinary tempera- 
tures which requires that they be either 
kept liquid or melted in a hot box, and 
furthermore that they be handled and 
measured in hot glass-ware. The ordinary 
method of handling this situation by the 
use of a hot box, heated by a steam coil 
has many disadvantages chief of which are 
slowness and the difficulty maintaining the 
hot box at anything near a high tempera- 
ture when it is continuously being opened 
and shut. The illustrated apparatus is de- 
signed to remedy these difficulties by sub- 
stituting a hot water bath for the hot box. 
It is a tank with step-like shelves arranged 
for the various standard size sample bot- 


Water beled 




















th. 


Drain For Cleeniag 


tles. Arrangements are made for draining 
the tank for cleaning, for introducing fresh 
water, and for overflow. The bath is 
heated by direct contact with low-pressure 
steam introduced through pipes which are 
perforated with a series of holes on their 
undersides, and which are controlled by a 
suitable valve. 


Bottles containing samples will stand on 
their respective shelves without difficulty, 
but empty containers such as graduates 
must be held in place by a suitable weight 
such as a cube of lead as is indicated in 
the diagram. 


Beaumont, Texas. Harry VINOCK 


Rapid Method for 
Sweetening Car of Gasoline 


N MANY natural gasoline plants, the 

gasoline is made directly into tank cars 
with no intermediate storage tanks. In 
those plants which it is necessary to sweet- 
en the gasoline by means of chloride of 
lime or some similar method, a car is 
often loaded that is not doctor sweet re- 
gardless of how carefully the treating plant 
is checked. Unloading such a car for re- 
treatment is expensive both in time and 
evaporation loss. One gasoline plant oper- 
ator has hit upon a plan that eliminates 
unloading the car and involves very little 
labor. This operator places a few pounds 
of chloride of lime in a burlap bag and 
attaches a short rope to the sack. By means 
of this rope, through the open car dome, 
the sack of chloride of lime is churned 
rapidly up and down in the car of gaso- 
line. As the chloride of lime in the bag 
becomes weakened, a new sackful is sub- 
stituted and the old sackful thrown away. 
It is surprising how easily and quickly 
a car of gasoline can be corrected by this 
means. 


Breckenridge, Texas. E.H.A, 
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W. P. R. A. Meeting in Hot 
Springs, April 25, 26, 27 


ID-CONTINENT refiners will meet 

in Hot Springs, Ark., April 25, 26 
and 27 to discuss their technical and 
economic problems at the 26th annual 
meeting of the Western Petroleum Re- 
finers Association. 

The technical phase of the program, 
being arranged by Emby Kaye, chair- 
man of the manufacturing committee, 
will include several of the recently de- 
veloped refining and treating processes 
and a discussion of the results of the 
vapor lock road tests conducted last 
summer by this association and the 
Natural Gasoline Association. 

The road tests revealed inefficiencies 
in the fuel and carburetion systems of 
many American motor cars_ which 
caused wasteage of gasoline, loss of 
power and failure to utilize the full 
value of gasoline production. 

The technical sessions of the meet- 
ing will be on Monday afternoon and 
Tuesday morning and the general ses- 
sions, devoted to economic and legal 
problems will be held Tuesday after- 
noon and Wednesday morning. A din- 
ner dance to celebrate the twenty-sixth 
anniversary of the association will be 
held Tuesday night in the ball room of 
the Arlington hotel where all sessions 
are to be held. 


Ark-La-Tex Group 
Holds Technical Meet 


PROGRAM of extraordinary in- 
terest was arranged for the month- 
ly technical meeting of the Ark-La-Tex 
Division of Western Petroleum Refin- 
ers Association, held Friday, January 
14, in the Randolph Hotel, El Do- 
rado, Arkansas. Ordinarily the regular 
monthly meetings are featured by one 
paper, but at this meeting the group 
was privileged to hear two speakers 
discuss two subjects of importance. 
First on the program was a. paper 
entitled “Centrifugal Pumps in the Oil 
Refinery,” by K. P. Hurley, and Drew 
T. Whiting of Ingersoll-Rand Com- 
pany. This was an illustrated talk and 
presented the story of the development 
of centrifugal pumps for petroleum re- 
finery service. Years ago when pump 
manufacturers first turned to refining 
as an outlet, they came to face serious 
problems, as it was found that pumps 
previously used for other services were 
not fit for refinery service. Just how 
these problems have been overcome, 
the trend in pump development, the 
importance, use and care of pumps in 
the oil refinery, are but a few of the 
many interesting points that were 
stressed in this paper. The second fea- 
ture of this meeting was a talk entitled 
“The Results of Solvent Extraction of 
Lubricating Oils,” by John W. Poole, 
consulting petroleum chemist of New 
York City. With solvent refining be- 
coming so widely used by the industry 
this paper was of timely importance. 
His appearance was made possible 
through the cooperation and courtesy 
of Lion Oil Refining Company of El 
Dorado. Poole is recognized as an au- 
thority and looked upon as especially 
well qualified to discuss the subject. An 
o— forum discussion followed Poole’s 
talk. 





The Look Box 


Institute’s Mid-Year Meet 
Requires Two Hotels 


Seasons of the eighth mid-year 
meeting of the American Petroleum 
Institute, scheduled for May 23, 24 and 
25, 1938, at Wichita, Kansas, will be 
held both in the Allis and Lassen 
hotels, according to tentative plans. 


The Institute’s Board of Directors 
and Division of Production will meet 
in the Allis Hotel, where Institute 
headquarters, Division of Production 
headquarters, and main _ registration 
desk also will be located. Meetings of 
the Division of Refining will be held in 
the Lassen Hotel, where a branch reg- 
istration desk will be located. Special 
meetings of committees of the divisions 
will be held in the hotel in which divi- 
sional sessions are scheduled. 

The mid-year meeting date imme- 
diately follows the closing date of the 
International Petroleum Exposition at 
Tulsa, Oklahoma, and special arrange- 
ments are being made by transporta- 
tion agencies to carry oil men direct 
from the Exposition to Wichita. Reser- 
vations for individual accommodations 
now are being made by Wichita hotels. 




















Conventions 

FEB. 

14-17 | American Institute of Mining and 
Metallurgical ineers, Annual 
Meeting, Engineering Building, 
New York. 

MAR. 

7-12 | American Society for Testing Mate- 

rials, Spring Regional Meeting and 
Group Committee a. 
Seneca Hotel, Rochester, 

23-25 | American Society of Mechanical Engi- 
neers, Los Angeles, Calif. 

APR. 

13-15 | National Petroleum Association, 
Cleveland, Ohio. 

13-15 | Petroleum Industry Electrical Associa- 
tion, Dallas, Texas. 

17-21 | American Chemical Society, 
Da ‘exas. 

MAY 

11-13 | Natural Gasoline Association of 
America, Tulsa, Oklahoma. 

14-21 | International Petroleum Exposition, 

'ulsa, Oklahoma. 

23-25 | American Petroleum Institute, 
Eighth Mid-Year Meeting, 
Wichita, Kansas. 

JUNE 

16-18 | Pennsylvania Grade Crude Oil Associa- 
tion, Pittsburgh, Pa. 

20-24 | American Society of Mechanical 
Engineers, St. Louis, Mo. 
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C.N.G.A. January 
Meeting 


COMBINATION of novel methods 

for the rapid determination and 
control of gasoline plant absorption and 
stripping efficiency was described to 
the January 6 meeting of the California 
Natural Gasoline Association, when G 
C. Liljenstein, test engineer for Stand- 
ard Gasoline. Company, delivered a 
paper on “Simplified Absorption Con- 
trol” 


“The gasoline content of the gas 
leaving the absorber,” Liljenstein 
stated, “is due to two factors, namely, 
imperfect absorption and _ imperfect 
stripping. The extent of these losses 
can be easily regulated by means. of 
adequate absorption and stripping con- 
trol.” The calculations applying to ab- 
sorption control, he added, were based 
upon the theory of absorption devel- 
oped by Alois Kremser of Standard 
Oil Company of California. 


Based on experimental data on mul- 
tiple plate absorbers, it was explained, 
several curves have been drawn up 
which permit the analysis of absorp- 
tion and stripping efficiency. The first 
curve is a relationship between the iso- 
pentane absorption factor versus loss 
of iso-pentane plus a percent of intake 
gas. The second curve is a relation- 
ship between the iso-pentane stripping 
factor and the lean oil vapor pressure 
in millimeters of mercury at 80° F. The 
other’ curve is a relationship of the 
gasoline content of the dry gas in gal- 
lons per thousand cubic feet of iso- 
pentane plus by the “butane weather- 
ing” discharge test, and the calculated 
loss due to lean oil vapor pressure. 

Commenting on the curves, Liljen- 
stein said, “The location and slope of 
the absorption factor curve will vary 
to a certain extent depending upen the 
properties of the lean oil and absorbed 
pentanes-plus gasoline fraction, the 
number of plates in the absorber, and 
plate efficiency. The absorption factor 
to be used in individual plants will de- 
pend on the butane extraction desired 
and on an economic balance between 
loss of salable gasoline and operating 
costs. Except for peak loads of short 
duration it will usually be found to be 
economical to extract all but a negli- 
gible amount of iso- pentane plus by 
operating in the flat. section of the 
curve.” 

In describing the application of the 
test methods to the control of strip- 
ping, the author continued by explain- 
ing that: “The loss due to imperfect 
stripping can be accounted for when 
we consider that the dry gas leaving 
the absorber will tend to reach equilib- 
rium with the gasoline content of the 
oil entering. The greater the volume of 
gasoline in the oil, the greater will be 
the loss from the absorber. . . . Theo- 
retically, the stripping factor should be 
plotted against saturation of the lean 
oil. For plant control purposes, how- 
ever, it is preferable to plot stripping 
factor against lean oil vapor pressure 
because vapor pressure signifies the 
extent of the loss at the absorber due 
to imperfect stripping. This relation- 
ship should be determined for in- 


dividual plants because different curves 
will be obtained, depending upon the 
saturation of the rich oil and the effi- 
ciency of the stripper.” 

Under the system, plant operators 
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must be able to interpret test results 
and make the required changes in plant 
operation to insure peak efficiency at 
all-times. “The plant operators,” Lil- 
jenstein concluded, “are requested to 
maintain these factors and are required 
to make all changes necessary to in- 
sure efficient control of operation, and 
are responsible for maintaining all 
equipment in good operating condition. 
. . » Absorption is controlled by the 
operator adjusting oil circulation rate 
to offset variations in gas load and oil 
temperature, and maintain a constant 
factor, using the absorption formula to 
calculate the oil circulation required. 
. . . Stripping is controlled by adjust- 
ing the steam rate to stripper to cor- 
respond to the oil rate, and to main- 
tain a constant steam to oil ratio.” 

The paper was concluded with a brief 
description of the “butane weathering” 
test (Proc. C.N.G.A., Feb., 1935). 


Society of Chemical 
Industry Meeting 


HE annual meeting of all sections 

of the Society of Chemical Industry 
will be held in Ottawa, Canada, June 
20-22, 1938. A full program of events 
extending over the period June 17 to 
July 1 has been arranged for the visi- 
tors from abroad... The American Sec- 
tion of the Society of Chemical Indus- 
try will entertain the members of the 
parent Society at Niagara Falls, New 
York, on June 25, 26 and 27. The com- 
mittee on arrangements for the Niagara 
Falls visit is as follows: 

Frank J. Tone, chairman; James G. 
Vail (chairman, American section), 
Wallace P. Cohoe (vice chairman, 
American section), C. S. Kimball (hon- 
orary secretary, American section), J. 
W. H. Randall (honorary treasurer, 
American section), Paul S. Brallier, H. 
R. Carveth, George Cox, Waldo C. 
Hovey, William Leach, James G. 
Marshall, R. Lindley Murray, R. R. 
Ridgway, E. A. Rykenboer, H. Walton 
Scott, Walter Wallace, and Howard P. 
Wells. 


Liquefied Petroleum 


Gas Association 


At A meeting of members of the 
National Bottled Gas Association 
in New York on January 19, the asso- 
ciation voted to change its name to 
Liquefied Petroleum Gas Association. 

Liquefied Petroleum Gas Association 
will hold its first meeting, which will 
be the postponed annual convention of 
the former society, at St. Louis, Mo., 
on March 21 and 22, 1938. At that meet- 
ing officers will be elected and an 
executive board chosen for the current 
year.. The executive board composed 
of 16 directors will consist of 6 direc- 
tors representing producers of liquefied 
petroleum gases; 6 representing com- 
panies engaged in the assembling and 
marketing of complete utilization sys- 
tems or reselling liquefied petroleum 
gases, or both; 1 representing gas cyl- 
inder manufacturers; 1 representing 
tank manufacturers; 1 representing 
manufacturers of utilization equipment; 
and one representing manufacturers of 
consuming appliances. 

Organization is proceeding rapidly to 
classify members of the association so 
that procedure of receiving nomina- 
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tions for officers may be completed 


‘ prior to the March meeting. This -re- 


organization is heralded as an impor- 
tant step forward and establishes the 
association as one that represents the 
entire bracket of interest of the lique- 
fied petroleum gas industry. South- 
western and Midwestern sections have 
already been established and plans are 
fast developing for recognition of sec- 
tional sub-divisions in other territories, 
especially in the East and West. 

The association was organized in 1930 
and has performed a very useful and 
helpful service to the petroleum gas in- 
dustry. It is affiliated with the Com- 
pressed Gas Manufacturers’ Associa- 
tion, Inc., which incidentally celebrated 
its 25th anniversary in January. 

Officers of the Liquefied Petroleum 
Gas Association are W. F. Verkamp, 
president; F. B. Boice, vice president; 
A. N. Kerr, vice president, and F. R. 
Fetherston, secretary and _ treasurer. 
Headquarters are at 11 West 42nd 
Street, New York. 


Forecast of Demand for 
Motor Fuel and Crude Oil, 
February, 1938 


S ding daily average supply of domes- 
tic crude oil estimated by the Bu- 
reau of Mines to meet the demand in 
February 1938 is 3,438,200 barrels. This 
is 31,400 barrels more than the estimate 
for January 1938, 110,600 barrels (3 per- 
cent) higher than the actual daily pro- 
duction for February 1937, and 7 per- 
cent higher than the demand for do- 
mestic crude for that month. 


Crude-oil production during the four 
weeks, December 4 to January 1, aver- 
aged about 3,451,000 barrels daily. Al- 
though crude-oil stocks increased 434,- 
000 barrels during this period, 418,000 
barrels of the increase was in foreign 
stocks, which would leave the produc- 
tion practically equivalent to the de- 
mand for domestic crude. 


Motor Fuel 


The estimate for domestic motor-fuel 
demand for February 1938 is 32,550,000 
barrels. This is only 2 percent higher 
than the apparent demand for February 
1937, but is almost 6 percent above 
the estimated normal demand for that 
month. 

Motor-fuel exports have been esti- 
mated at 3,200,000 barrels for February, 
the decline of 600,000 barrels from the 
January estimate being based on the 
shorter month and less optimistic re- 
ports from exporters. 

Stocks of finished and unfinished gas- 
oline amounted to 70,628,000 barrels on 
November 30, 1937. According to statis- 
tics of the American Petroleum In- 
stitute, they increased about 6,729,000 
barrels during December, bringing 
them to approximately 77,400,000 bar- 
rels as of December 31, 1937, compared 
with 63,075,000 barrels on hand a year 
previous. The stocks of December 31, 
1937, represent 60 days’ supply, while 
those of December 31, 1936, represented 
53 days supply. During February, 1936 
and 1937, finished gasoline stocks in- 
creased 9,144,000 barrels and 7,160,000 
barrels, respectively, and the bureau 
anticipates that they will increase a 
minimum of 6,200,000 barrels during 
February 1938 in connection with dis- 





tillate production. The bureau wishes 
to emphasize that it is not recommend- 
ing the above increase in stocks but is 
merely forecasting what may occur in 
the light of present conditions and past 
experience. 


Benzol and “direct” sales and losses 
of natural gasoline have been estimated 
as 900,000 barrels, making the estimated 
production of gasoline 41,050,000 bar- 
rels. This is distributed among the va- 
rious districts as follows (thousands of 
barrels): East Coast, 5870; Appala- 
chian, 1370; Indiana-Illinois, 7000; 
Oklahoma, 2660; Kansas-Missouri, 2290; 
Texas Inland, 3270; Texas Gulf, 9280; 
Louisiana Gulf, 1240; North Louisiana- 
Arkansas, 820; Rocky Mountain, 1040; 
California, 6210. 


Runs to Stills 


Natural gasoline consumption at re- 
fineries in February is estimated as 6.2 
percent of the total gasoline required, 
or 2,550,000 barrels. The yield of 
straight-run and cracked gasoline is 
estimated as 43.0 percent, or the same 
as for January 1938. Application of this 
yield to the estimated straight-run and 
cracked gasoline production of 38,500,- 
000 barrels gives refinery crude-oil re- 
quirements as 89,570,000 barrels, or 3,- 
199,000 barrels daily. 

Foreign crude run to stills is esti- 
mated as 2,100,000 barrels. 

Crude-oil exports have been esti- 
mated at 6,000,000 barrels, the same as 
estimated for January. The estimate 


for crude oil burned as fuel and losses 
has been reduced to 2,800,000 barrels. 


C. N. G. A. Committees 


Work on Many Problems 


Draper uber § surveying and studying 
local and national questions of im- 
portance to the natural gasoline indus- 
try is the Pacific Coast’s California 
Natural Gasoline Association. Since 
1926 the number of committees inves- 
tigating various subjects has steadily 
grown, and the success of the many 
bulletins published under the direction 
of the Technical Committee makes any 
news of the latest efforts interesting. 


Many C.N.G.A. problems are related 
to studies made by the Natural Gaso- 
line Association of America, and for 
the past few years a member of 
N.G.A.A.’s Technical Committee has 
been appointed to C.N.G.A.’s Technical 
Committee, and vice versa. The present 
exchange arrangement consists of C. D. 
Gard of Union Oil Company (Calif.) 
as exchange member on N.G.A.A.’s 
committee; and H. W. Harts as ex- 
change member from the Mid-Conti- 
nent on C.N.G.A.’s committee. 


Among the many C.N.G.A. problems 
under way, or nearing completion, are: 
(1) a bulletin dealing exhaustively with 
the determination of gas specific grav- 
ity; (2) the improvement of apparatus 
for the low-temperature fractionation 
of gases, vapors, and natural gasoline; 
(3) the publication of a revised table 
of physical constants; (4) the publica- 
tion of a procedure for the proving of 
liquid displacement meters; (5) a bul- 
letin covering Pacific Coast liquefied- 
gas specifications; and (6) the study of 
various phases of the charcoal test. 

The committee studying methods for 
the determination of the specific grav- 
ity of gases is completing work on the 
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ENERAL PETROLEUM originally selected the 
two CLARK 4-cylinder, 400 H.P. 2-cycle-angle 
compressors shown on the opposite page; and sub- 
sequently ordered two more of these units for the 
extension of their new natural gasoline plant at 
Wilmington. 


The CLARK “Super-2:Angle” is chalking up new 
records for economical installation and economical 
operation. These units are enjoying a sensational 
national success because they are equal to hori- 
zontal compressors in power and efficiency, yet 
accomplish 5 substantial savings, viz: (1) Shipped 
assembled, they cut transportation and erection 
costs; (2) They require much smaller foundations; 
(3) Require less floor space, smaller buildings: 
(4) They save fuel, due to CLARK Super-2-Cycle 
Fuel Injection; (5) They save on maintenance, due 
to extreme mechanical simplicity. 










The 4-cylinder 400 H.P. size is the most econom- 
ical size that can be installed, giving lowest dollar 
cost per 1,000 cubic feet of gas delivered. In 
economy this unit i8"hot only superior to any other 
size, but to any other unit on the market. 


We will gladly furnish the complete engineering 
facts and figures on the CLARK “Super-2-Angle”, 
furnished in 2, 3, 4 and 6-Cylinder sizes, ranging 
from 200 to 600 H.P. 


CLARK BROS. COMPANY, Olean, New York, U.S.A. 
Export Office: 30 Rockefeller Plaza, New York. Midcontinent 
Sales Offices and Warehouses: Tulsa, Okla., Houston and Dallas, 
Texas. West Coast Office: Smith-Booth-Usher, 2001 Santa Fe 
Av., Los Angeles. Foreign Offices: 72 Turnmill St., E. C. 1, 
London, England; 4 Str., General Poetas, Bucharest, Roumania 


a 400 H.P. Size 





| oo 
Rear View of One of a 
the CLARK ‘’Super- J 
2-Angles’’, Wilming- 
ton Gasoline Plant & “ 


CLARK Super-2- 
Cycle Angle Com- 
pressor, 4-Cylinder, 






draft of an exhaustive’ bulletin. Pubh- 
cation of it is expected soon. 
Simplification of the procedure for the 
low temperature analysis of gases, 
vapors ahd liquids has concerned the 
committee on low-temperature analysis. 
At present, consideration is being given 
the design of a kettle which will be 
permanently attached to the column 
and may be used for analyzing either 
gas or gasoline. This group is also 
studying the development of methods 
for the determination of nitrogen. 
The committee on physical constants 
plans to release shortly a completely 
revised table of physical constants for 
use in design calculations, as well as 
for use in field and laboratory work. 
A great deal of work has been done in 
comparing the latest technical litera- 


ture and otherwise critically examining 
values which may replace older ones. 

A bulletin which outlines methods 
for proving positive displacement me- 
ters for measuring natural gasoline 
will soon be published, as well as an- 
other which deals with tentative speci- 
fications for the Pacific Coast liquefied 
petroleum gas industry. 

The charcoal test committee is ac- 
tively engaged in studying the use of 
steam as a displacing agent in the dis- 
tillation of saturated charcoal; an ex- 
amination of the shrinkage table used 
in calculating the yield of gasoline by 
the test; and the improvement of the 
existing method of determining the 
activity of charcoal. These bulletins 
will be available from the association at 
its Los Angeles address, 510 West 6th 
Street. 





FOR YEARS 


our engineers have been solving water 
conditioning problems for some of the 


largest refineries and gasoline plants. 





They say we seem to know that 


business... we feel sure we do! 








EVERY TYPE of chemical or equip- 
ment for any water conditioning 
problem . . . cooling water, boiler 


water, or waste water. 
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HOUSTON TEZAS 


BOX 1088 1112 WOOD ST. 











Sulfuric Acid 
Extraction Methods 


f beg Bureau of Mines, Washington, 
has published a technical discussion, 
“Sulfuric Acid Extraction Methods for 
Determining Olefins and Aromatics in 
Hydrocarbon. Oils; Optimum Condi- 
tions and Concentrations of Acid,” as 
Report of Investigations No. 3356. The 
report was prepared by C. H. Fisher 
and Abner Eisner of the Bureau tech- 
nical staff. 

Sulfuric acid ‘of various concentra- 
tions has long been used as a reagent 
in the determination of olefins and 
aromatics in hydrocarbon oils, such as 
gasoline, kerosine, and neutral oils from 
coal-tar distillates. Despite its long use, 
there is no general agreement as to 
optimum conditions and concentration 
of acid, and numerous ‘methods and 
modifications have been recommended. 
In most cases, treatment of the neutral 
oil with 80 to 90 percent sulfuric acid, 
followed by distillation to the original 
endpoint to remove olefin polymers, is 
recommended for the estimation of.un- 
saturated hydrocarbons. The distillate 
thus obtained is taken as olefin-free oil 
and used in later stages of the analysis. 
Aromatic hydrocarbons generally are 
determined in the olefin-free oil by sul- 
fonation with more concentrated acid 
(96 to 100 percent and fuming sulfuric 
acids being recommended), the hydro- 
carbons not attacked and removed as 
water-soluble sulfonic acids being con- 
sidered as saturated hydrocarbons. In 
some cases the saturates are examined 
further by differentiating between cyclic 
(naphthenes) and acyclic hydrocarbons 
(paraffins). Generally this is achieved 
by physical methods, although strong 
sulfuric acid is known to react prefer- 
entially with some types of saturated 
hydrocarbons. It was the purpose of 
the present work to make a general 
study of this type of analysis and to in- 
vestigate the reactions of hydrocarbons 
under conditions often used in analysis 
that employ sulfuric acid reagents. 
Since previous work is not in agree- 
ment, the optimum concentrations of 
acid for the different stages of the 
analysis were determined. Several sul- 
furic acid methods previously being 
used as the reference oil. The results 
obtained are outlined in the 15-page 
report. Copies can be secured by writ- 
ing Information Division, Bureau of 
Mines, Washington, D. C. at no charge. 


Rocky Mountain Crude 
Oils Are Analyzed 


WELVE crude oils from 10 new 

fields and new producing horizons 
in oil fields in the Rocky Mountain re- 
gion have recently been analyzed by 
the Bureau of Mines, United States De- 
partment of the Interior. The discovery 
of these fields is the result of intensive 
search during the last few years to aug- 
ment present supplies of light oil. The 
analyses were made by the Bureau of 
Mines Hempel method, and production 
data and a brief history of each field 
are given in a report just published. 
Analyses of samples from Cut Bank 
and Pondera fields in Montana, Hia- 
watha and Powder Wash fields in Colo- 
rado, and Lance Creek (Dakota, Upper 
Sundance and basal Sundance crudes), 
Medicine Bow, Quealy, Rock Creek 
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Elliott 700-hp., 3550-r.p.m., multi-stage 
condensing turbine driving hot oil pump 
in a large mid-continent refinery. Ca- 
pacity of unit 30,000 bbl. per day, hand- 
ling oil at 775 deg. F. with pressures of 
225 lb. suction head and 1100 Ib. dis- 
charge head. The turbine operates on 
140-lb., 625-deg. steam, exhausting to 
an Elliott condenser maintaining a vac- 
uum of 27 in. In the same room. a 
duplicate Elliott turbine is now installed 
serving another 30,000-bbl. unit. 


Elliott turbines are built in a complete 
range of sizes and types to suit all con- 
ditions and varieties of drives. Single- 
stage mechanical drive turbines are 
available for ratings from 10-hp. up. 
Multi-stage turbines are built with char- 
acteristics to suit the drive. All-Elliott 
turbine-generator units are available in 
sizes up to 7500 kw. 


Engineering co-operation is gladly of- 
fered. Descriptive bulletins upon request. 





6000 DRIVES 

















ELLIOTT TURBINES 


Reliability is the watchword of a hot oil pump and its drive. And since this 


unit runs for long periods, handling a continuous stream, efficiency is quite 
important. 


Elliott steam turbines are becoming increasingly popular for driving cen- 
trifugal hot oil pumps. They have a solidly earned reputation for dependabil- 
ity. High standards of materials and workmanship, together with excellent 
engineering design, give them the all-around high quality demanded for 
this drive. 

The 700-hp. multi-stage turbine illustrated is typical. It did such a good 
job that (since the picture was taken) a duplicate Elliott turbine is now driv- 
ing another hot oil pump alongside the first unit—a sure sign of eminently 
successful and satisfactory operation. 


For all sorts of drives around the refinery, Elliott turbines bring the 
rugged, smooth-running, dependability so prized by refinery operators. 


ELLIOTT COMPANY 


Steam Turbine Department, JEANNETTE, PA. 
District Offices in Principal Cities 
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(Sundance crude), Waugh Dome and 
Wertz Dome fields, all in Wyoming, 
are included. 

The Cut Bank field in Glacier County 
and the Pondera field in Pondera Coun- 
ty, northwestern Montana, both pro- 
duce intermediate base, wax-bearing 
crude oils of 37.0° and 31.9° A.P.I. 
gravity, respectively. The Pondera oil 
is similar to that of Cut Bank in basic 
characteristics; however, it Contains 
less gasoline and naphtha and more sul- 
phur and asphalt than the Cut Bank 
crude oil. 

The Hiawatha and Powder Wash 
fields are in the same general area in 
Moffat County, northwestern Colorado. 
The Hiawatha field extends north into 








Sweetwater County, Wyoming. Al- 
though both fields are principally pro- 
ducers of gas, a few of the wells pro- 
duce a small amount of crude oil with 
the gas. Both fields produce oil from 
the Wasatch formation of the Tertiary; 
both crudes are of 35.0° A.P.I. gravity, 
intermediate-paraffin base and wax 
bearing, and are similar in other char- 
acteristics. Although these two oils are 
classed as intermediate-paraffin base by 
the Bureau of Mines method of inter- 
pretation, their light fractions are naph- 
thenic in character. The distillates boil- 
ing up to 200°C. from the Powder 
Wash crude and that boiling up to 
250° C. from the Hiawatha crude are 
considerably heavier (lower A.P.I. grav- 
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@ Eagle Super ‘‘66" Plastic Insulation is made of tiny 





mineral wool pellets which contain thousands of dead 
air cells. These pellets are remarkably resilient — they 
keep their ‘“‘springy ball" structure when mixed with 
water and troweled on the job. Greater coverage results 
—with minimum shrinkage. Write for free samples. 


THE EAGLE-PICHER LEAD COMPANY 
Cincinnati, Ohio 
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ity) than the corresponding distillates 
from the average intermediate base 
crude oil. 


The crude oils produced from the 
Sundance sands in the Medicine Bow 
and Rock Creek fields, Carbon County, 
and the Lance Creek field, Niobrara 
County, Wyoming are similar in basic 
characteristics although they differ con- 
siderably in gravity and gasoline and 
naphtha content. Their A.P.I. gravities 
are: Medicine Bow—63.4°, Rock Creek 
—36.0°, Lance Creek—upper Sundance 
—42.8°, and Lance Creek—basal Sun- 
dance—49.4°. The bases of these crudes 
are paraffin, paraffin-intermediate, or 
intermediate with properties falling 
near the dividing line between the 
classes. 


The crude oil produced from the Da- 
kota sand in the Lance Creek field, 
which is representative of the produc- 
tion of the field prior to the discovery 
of oil in the Sundance sands, is of in- 
termediate-paraffin base, wax bearing, 
and has an A.P.I. gravity of 37.8°. An- 
other Dakota sand field, the Quealy 
Dome, Albany County, Wyoming, pro- 
duces an intermediate base, wax-bear- 
ing oil of 33.2° A.P.I. gravity. 


The crude oils produced from the 
Waugh Dome field, Hot Springs Coun- 
ty, and the Wertz Dome field, Sweet- 
water County, Wyoming, are _ inter- 
mediate base and wax bearing and be- 
cause of their high sulphur and asphalt 
contents are termed “black oils.” The 
Waugh Dome oil has an A.P.I. gravity 
of 27.8° and a sulphur content of 1.77 
percent. The Wertz Dome crude oil 
has a gravity of 35.2° A.P.I. and a sul- 
phur content of 1.3 percent. 


Copies of Bureau of Mines Report of 
Investigations 3358, Analyses of Crude 
Oils from Some of the More Recently 
Discovered Rocky Mountain Fields, by 
Walter Murphy and H. M. Thorne, 
may be obtained upon request, without 
charge, from the Information Division, 
Bureau of Mines, Washington, D. C. 


Retardation of Chemical 
Reactions Published 


“TY ETARDATION of Chemical Re- 

actions,” by Professor Kenneth C. 
Bailey, professor of Physical Chemistry 
in the University of Dublin, will prove 
a valuable addition to the library of 
chemists, engineers and others inter- 
ested in chemical reactions and their 
control. Chemists and engineers are 
familar with the problems of speeding 
up chemical reactions but are not al- 
ways familar with the fact that similar 
difficulties are involved in their retarda- 
tion. This problem is as serious and as 
compiicating as that of speeding up. 
The great field of retarded oxidation 
has been covered from both the or- 
ganic and inorganic standpoints. After 
dealing extensively with the facts and 
theory of these phenomena, several 
chapters follow dealing with such mat- 
ters as the oxidation of solids, anti- 
knock compounds; the protection of 
rubber, prevention of metallic corro- 
sion, various types of decomposition; 
reactions involving sulfuric acid, chlo- 
rine, bromine. Water is discussed as 
an inhibitor; various types of oxidation 
and reductions are given full treatment. 


Professor Bailey selected as his main 
subject the retarding of oxidizing re- 
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[ HIS General Electric 
otor offers to 


fan-cooled explosion-proof mi 
petroleum refineries the advantages of con- 
tinuous, economical operation. The totally 
d construction of the motor keeps 
dust, moisture, and corrosive fumes from 
the windings. This results in low mainte- 
nance and helps give continuity of operation 
by protecting coils, insulation, and bearings. 
For Hazardous Gas Locations 


The G-E explosion-proof motor bears the 
boratories indi- 


label of the Underwriters’ La 
s I, Group D, 
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actions for in this field there 1s avail- 
able the most data. He discussed the 
action of pressure, temperature, con- 
centration, and the addition of some 
foreign substances on the speed of the 
reaction. He emphasizes the work that 
has been done on the addition of re- 
agents which will retard the reaction. 
The importance of this work is under- 
stood if one will realize that there 
exists in industry a great many chemi- 
cal reactions which should be retarded, 
such as corrosion, knock of fuels, and 
the explosion of gases. 

Copies of this book can be secured 
through the Book Department; Gulf 
Publishing Company, 3301 Buffalo 
Drive, Houston, Texas. The price is 


$8.00 


Klemgard’s “‘Lubricating 
Greases”” Revised 


UBRICATING Greases, Their 

Manufacture and Use,” by E. N. 
Klemgard, just published is a marked 
improvement over the author’s original 
small book presented in 1927. Modern 
engineering developments, high-speed 
operations and high-temperature and 
extreme-pressure conditions are com- 
pelling forces behind the advance made 
in lubricating greases during the past 
decade. Information on manufacturing 
procedure, economies in production and 
the quality of raw material used in the 
manufacture of lubricants is urgently 
needed.. Klemgard, a nationally-known 
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Sealing 
Erosion by tube cleaners 


a °# 
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Adds greatly to Corrosion Resistance 


You can materially prolong the life of 4-6% 
Chr. 0.50% Moly. tubes by Calorizing—an ad- 
ditional 35% to cost. 
against scaling than adding Silicon or Titanium. 

For very high temperatures and pressures 
CALORIZE 2.25% Chrome 1.00% Moly. and 
for extremely high pressures and temperatures 
with moderate corrosion use CALORIZED 
1.50% MOLY. 


Much more effective 





Stress fer 1% in 10,000 
Hours Creep 


1200° F.|1300° F.|1400° F. 








4-6% Chrome sy - 
Calorized 
2.25% Chrome 00 


Molybdenum} 1800 tb 
Molybdenum! 7200 tb 
4 Molybdenum} 5000 tb 


3350 Ib | 940 Ib 














Specimens Tested at 1400° F. 
= Load==2000 Lbs. 
Per Sq. In. 

5% Cr. 5% Cr. : ' 
ae. an 
487 Hrs. 600 Hrs. 600 Hrs 

Elong. 40% Elong. 2.41% Elong. 0.37% 

Net Caloriszed —Calorized Specimens— 
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consulting lubricating engineer, has un- 
dertaken the arduous task of compiling 
this divergent information, and has 
brought to a focus the pertinent, scien- 
tific knowledge available in this im- 
portant field in an entirely new book. 


No other volume of comparable 
scope has ever been offered. It is spe- 
cifically written to present concise solu- 
tions to the multiplicity of lubricating 
problems which daily confront refinery 
executives, bearing manufacturers, lu- 
bricating designers, lubricating engi- 
neers, lubricating grease salesmen, re- 
search chemists, technologists, students 
and others interested in the manufac- 
ture and utilization of lubricating 
greases. It includes the chemical analy- 
sis of many commercial lubricants, ab- 
stracts of important patents, formulas, 
and practical processes in the manu- 
facture of greases. 

A study of the chapter headings may 
best indicate the thorough treatment of 
the subject and the wide scope of the 
work: The Colloidal Nature of Lubri- 
cating Greases, Materials Used in 
Grease Manufacture, Theory of Lubri- 
cating Grease Manufacture, Grease 
Manufacturing Equipment and Plant, 
Calcium Base Greases, Sett Greases, 
Sodium Base Greases, Aluminum Base 
Greases, Lead Base Greases, Miscel- 
laneous Metallic Soap Base Greases, 
Inorganic-Hydrocarbon Lubricants, Or- 
ganic Lubricants and Extreme Pressure 
Compounds, Miscellaneous Organic Lu- 
bricants, Grease Plant Management 
and Research, Analytical Methods and 
Tests. 


The price of this volume is $15.00 
and copies can be secured through the 
Book Department, Gulf Publishing 
Company, 3301 Buffalo Drive, Houston, 
Texas. 


Exposition Technical 
Committee Named 


R. GUSTAV EGLOFF, Universal 

Oil Products Company, who has 
been appointed chairman of the Science 
and Technology Committee for the 
Tenth International Petroleum Expo- 
sition and Congress to be held in Tulsa, 
May 14 to 21, has announced appoint- 
ment of the following committee mem- 
bers: Dr. Sidney Born, University of 
Tulsa, Donald C. Barton, Houston; 
L. £. G. Bignell, Tulsa; Frank R. Clark, 
Tulsa; R. E. Day, Tulsa; L. S. Gregory, 
Tulsa; R. A. Halloran, San Francisco; 
F. E. Holsten, Tulsa; J. P. D. Hull, 
Tulsa; Robert M. Isham, Okmulgee; 
J. V. Jirasek, Philadelphia; Emby Kaye, 
Tulsa; A. J. Kerr, Tulsa; A. E. Lacom- 
ble, St. Louis; B. W. Logue, Tulsa; 
K. G. McKenzie, New York; Clarel B. 
Mapes, Tulsa; F. L. Martin, Tulsa; T. 


' Midgley, Detroit; Walter Miller, Ponca 


City; J. C. Morrell, Chicago; Roy Par- 
ker, Tulsa; Wm. Plumer, Chicago; J. 
H. Satterwhite, Tulsa; W. A. Schlueter, 
Tulsa; K. C. Sclater, Tulsa; D. A. Sill- 
ers, Dallas; C. A. Thomas, Dayton, 
Ohio; Arthur F. Truex, Tulsa; C. R. 
Wagner, Chicago; Theron Wasson, 
Chicago; M..F. Waters, Tulsa; B. B. 
Weatherby, Tulsa; T. R. Weymouth, 
New York; D. C. Williams,) Ponca 
City; E. C. Williams, Emeryville, Cali- 
fornia, and C. A. Young, Dallas. 
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SANITY 


A few refiners, who of course would like to participate 


more fully in the lusty market for heating oils, are steadfastly 


refusing to pile up burdensome inventories of gasoline in order 


— OIL AND GAS JOURNAL, December 16, 1937 






Comelomet a 


That’s true 


Profits that many a refiner might make 
on his furnace oil business are washed out by 
the straight-run gasoline he has to make at 
the same time—he can’t sell it 


If straight-run gasoline is drowning out 
profitable operation for you, here is the life 
preserver—it’s the Dubbscracking process 


You can run a Dubbscracking unit to suit 
the market all around the calendar 


In the winter you run it to make more 
furnace oil and less gasoline 


In summer you crack everything and make. 
the biggest yield of the best gasoline and at 
lowest cost, royalty and all 


Dubbscracking makes the best furnace oil as 
well as the best gasoline 


Universal Oil Products Co 
Chicago, Illinois 


Dubbs Cracking Process 
Owner and Licensor 








VY PLANT ACTIVITIES V 


Cracking: A group of Salt Lake City 
oil producers and refiners have awarded 
contract for a refinery to be located 
at Pocatello, Idaho. The Alcorn Com- 
bustion Company will build a 1500-bar- 
rel combination skimming and cracking 
plant of T. V. P. type to process crude 
from ‘Montana and Wyoming fields. 


Refinery: Southwestern Oil & Refin- 
ing Company, Corpus Christi, Texas, 
and Lake Charles, Louisiana, first re- 
ported planning a new refinery at Lake 
Charles in addition to the Corpus 
Christi plant, and later reported to have 





changed plans and to enlarge the Texas 
plant only, has announced that it will 
construct a 5000 to 6500-barrel per day 
refinery 15 miles from Lake Charles, at 
the intersection of the Intercoastal 
Canal and the Calcasieu river. 


Expansion: Sun Oil Company, Phila- 
delphia, has announced™plans for plant 
expansion at its Marcus Hook, Penn- 
sylvania, and Toledo, Ohio, refineries 
which will involve expenditure of $11,- 
000,000 


Refinery: Mammoth Producing & 
Refining Company, Corpus Christi, 


2000 barrels per hour... 130 lbs. to 180 lbs. 


maximum discharge pressure . . . suction lift, 


10 feet. What are your pumping requirements? 


The particular Texas refinery that ordered two 20x 10 Kinney 
Heliquads, each with the capacity stated, decided it was wiser for them 
to install these two large pumps on the dock instead of installing 
smaller pumps on each one of their barges. 

It was a pumping problem—Kinney had the answer! 


KINNEY CARGO PUMPS FOR BARGE LOADING AND UNLOADING: 


1. Are available in any size desired up to 2100 bbls. per hour in either 
Heliquad or rotating plunger models. 

2. Deliver their rated capacity so cargoes are unloaded on time. 

3. Strip tanks clean so you are paid for the oil you transport. 

A. Deliver a non-pulsating stream—thus avoiding hose trouble, pipe 
line surges, and the resulting loss in carrying capacity. 


Your pumping requirements may ke radically different—probably 
they are—yet the chances are good that somewhere, for some refinery, 
Kinney Pumps are doing just about the same job you have for them— 


and doing it successfully. 


See pages 188-9 in The Composite Catalog of Oil 
Refinery Equipment—or write for NEW Bulletin 15. 


KINNEY MANUFACTURING CO. 


3539 WASHINGTON ST., BOSTON, MASS, 


WEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Bldg. 


PHILADELPHIA: 725 Commercial Trust Bldg. 
DALLAS: 808 Santa Fe Bldg. 


LOS ANGELES: 1333 Santa Fe Avenue 


Tannen. 
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Texas, is reported planning erection of 
a 3500-barrel refinery to cost about 
$250,000. 


Refinery: Jennings Refining Com- 
pany, Jennings, Louisiana, is reported 
planning construction of a skimming 
plant on Bayou Neypigue, near Jen- 
nings. 


Solvent Plant: Shell Oil Company 
has announced plans for construction 
of a furfural solvent refining plant as 
licensed by Texaco Development Com- 
pany at Martinez, California. 


Operating: Bradford Oil Refining 
Company, Bradford, Pa., has complet- 
ed its construction program and is now 
operating the new facilities. These in- 
clude a new acetone-benzol dewaxing 
plant licensed by Texaco Development 
Company and erected by The Lummus 
Company, a T. V. P. cracking unit li- 
censed by Alcorn Combustion Com- 
pany, increased crude oil charging ca- 
pacity from 1500 to 2700 barrels a day, 
a new 450 horsepower boiler, a clay- 
treating plant and doubling crude oil 
storage. 


Refinery: High River Oil & Refining 
Company, High River, Alberta, Can- 
ada, has announced plans for construc- 
tion of a 300-barrel refinery to be in 
operation by April this year. 


Contract: The Pure Oil Company 
has awarded contract to the Lummus 
Company for construction of its new 
20,000-barrel combination selective 
cracking unit at Nederland, Texas, and 
construction is now underway. 


Gasoline Plant. Tidewater Associated 
Oil Company in the Cayuga field, An- 
derson County, Texas, is building a 
new absorption type natural gasoline 
plant and a compression plant for re- 
pressuring the Woodbine sand, which 
is the main oil producing sand in this 
field. 


Operating: Warren Petroleum Com- 
pany, Aransas Pass, Texas, Corpus 
Christi area, has completed installation 
of its 35,000 gallons per day natural 
gasoline plant, well-pressure type and 
has started operating. 


Polymerization: Creditul Minier, 
Ploesti, Roumania, according to trade 
reports, is planning erection of a cata- 
lytic polymerization plant and _ iso- 
octane plant during this year. 


Polymerization: Redeventa, S. A, 
Ploesti, Roumania, according to recent 
reports is projecting erection of a poly- 
merization plant at its refinery during 


1938. 


Refinery: The Government of Iraq 
at Kirkuk, Iraq, is again announcing 
plans for erection of a refinery for 
processing government oil from the 
Iraq fields. Plan originally announced 
a year or so ago is now revived. 


Refinery: The Petrol Corporation, 
Los Angeles, California, is reported 
planning erection of a skimming and 
cracking type of refinery to be located 
in the Los Angeles harbor area. 


Cracking: Shell Oil Company, Los 
Angeles, operating a number of Dubbs 
cracking units at its Wilmington and 
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IT BEGAN as only a fraction of a gallon at the truck’s first of fin, 
stop. Inaccurate means of measuring caused the driver, un- : ‘ 


knowingly, to give just a little bit more. Then the “‘overage”’ Fring yd 


METERS 


was multiplied at each delivery throughout the day, and by 
night it amounted to several gallons. Other drivers, on other 
routes, made the same error. In a surprisingly short time 
‘Soverages,”’ because of inaccurate measurement, equaled a 
truckload—gone without trace—subtracted from profits! 


You shouldn’t blame the drivers if you haven’t provided 
them with the means of protecting you from these losses. 


Install Smith Meters at the loading rack and on the trucks 
for quick, accurate, tamperproof measuring. These meters 
are of a new and different type especially designed and built 
for petroleum service. The Smith Tank Truck Meter has a 
nonreversible, tamperproof totalizer which registers up to 
999,999 gallons and an individual sales register, which can be 
reset for each delivery, recording up to 9,999 gallons with a 
tenths-gallons indicator. 

Smith Meters are fast! They offer less resistance—so little 
that booster pumps can be eliminated from many installa- 
tions where such pumps were formerly required because of 
meter resistance. Smith Meters are compact—can be in- 
stalled at minimum expense on your present equipment. 

Smith Meters are available in a wide range of sizes and types 
for practically all truck, bulk plant, and refinery applica- 
tions. For complete information, write, phone, or wire Smith 
Meter Co., Roosevelt Bldg., Los Angeles, California, or any 
office listed below. Complete stocks carried at all branches. 


THE SMITH METER 


A rotary, positive displacement meter. 


2. Has low energy consumption. Operates 


on either gravity or pump. 


. Standard models withstand maximum 


pressure of 125 pounds per square inch. 


- Extremely accurate and tamperproof. 


Even at slow rates of flow Smith Meter 
registers accurately! Counter reset dial 
returns to zero with a turn of the knob. 
Totalizer cannot be reset by unauthor- 
ized persons; will not run backward. 


Available with horizontal or vertical 
dial, air eliminator and flow regulator, 
and compact faucet. Automatic, pre-set 
shut-off optional. 


SMITH METER CO. 


A SUBSIDIARY OF A. O. SMITH CORPORATION, 


ROOSEVELT BUILDING 


MILWAUKEE, WIS. 


LOS ANGELES, CALIFORNIA 


District Offices: NEW YORK, PITTSBURGH, CHICAGO, TULSA, HOUSTON, LOS ANGELES 
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Dominguez plants, is building a 500- 
barrel ‘experimental cracking unit of 
same general ‘type which will incorpo- 
rate many modern features. 


Gasoline Plant: Superior Oil Com- 
pany, in the Greely, California field, 
operating in the southeast part of the 
area, may erect a high pressure natural 
gasoline plant in the event that addi- 
tional-drilling work is successful. 


Gasoline Plant: Union Oil Company 
of California in the development of the 
Rio Bravo area, Kern County, follow- 
ing recent deep discovery may build a 
high pressure natural gasoline plant if 
further exploitation’ of the sand justi- 
fies such.an enterprise. 


VY BUSINESS NOTES VY 


O. SMITH CORPORATION, 

Milwaukee, Wisconsin, announce 
the opening of a district office in Pitts- 
burgh in the Gulf Building at 439 
Seventh Avenue. This office will be in 
charge of R. L. Howes. 

Howes has broad experience as a 
mechanical engineer in petroleum and 
allied industries. After graduating from 
Iowa State College in 1911, he served 
the Peoples Gas Light & Coke Com- 
pany of Chicago and the Studebaker 
Corporation at Detroit, on the pro- 
duction staff of both companies. He 
then spent many years at Fairbanks, 
Morse & Company in the Southwest, 


and during eight of these years han- 
dled, among other duties, its oil field 
business through Continental Supply 
Company. He was later transferred to 
the executive offices at Fairbanks, 
Morse & Company at Chicago, and de- 
voted his entire time to sales work in 
the Diesel engine division. During the 
past three years Howes was eastern 
manager of Diesel engine sales for the 
Worthington Pump and Machinery 
Corporation. 


ORTHINGTON, PUMP AND 
MACHINERY CORPORATION, 





Harrison, New Jersey, has recently an- 
nounced the acquisition of an interest 
in the Moore Steam Turbine Corpora- 
tion of Wellsville, New York. This as- 
sociation adds to the list of products 
sponsored by Worthington an extensive 
line of steam turbine equipment and in 
turn provides Moore with the benefit of 
Worthington’s resources in matters 
pertaining both to application and met- 
allurgy. 

In the formal announcement of this 
acquisition, C. E. Searle, vice president 
of Worthington, stated, “It is the de- 
termination of both Moore and Wor- 
thington to continue the steady progress 
of development which has character- 
ized the policy of Moore Steam Tur- 
bine Corporation throughout its 
existence. The fine reputation which 
Moore products enjoy in many indus- 
tries, including the petroleum, chemical, 
public utility and shipbuilding, is based 
upon a standard of quality which will 
be maintained.” 





Chiksan stl says LETS GO? 


When you first install 
Chiksan Ball Bearing 
Swing Joints you will 


marvel at their smooth 


streamlined exterior . 
their simple rugged de- 


ee et: Hee aE LLIS-CHALMERS _ MANUFAC- 


TURING COMPANY’S Publicity 
Department for power, electrical and 
industrial machinery now has two sec- 
tions. George Callos has been appoint- 
ed assistant manager in charge of sales 
promotion embracing advertising, bul- 
letins, exhibitions, house organs, etc. 
A. K. Birch has been appointed assist- 
ant manager in charge of market analy- 
sis, sales organization service embrac- 
ing price books, data and sales infor- 
mation, and the distribution of litera- 
ture. 


tighten, nothing to get out 


of adjustment. But your 





greatest revelation will 
come after years of hard continual service, for when other joints are 
“washed up,” Chiksan Swing Joints are still in the prime of life — still 
pressure-tight, leak-proof, easy turning. 

The Patented construction of Chiksan Ball Bearing Swing Joints sets 
them entirely apart from others. Double ball races in every joint carry 
all radial loads and maintain the joint in perfect alignment at all times. 


ARNISCHFEGER Corporation, 

Milwaukee, announces appoint- 
ment of Abbott F. Riehle as sales man- 
ager of the Smootharc welder and 
welding electrode division. 

A graduate of the University of 
Pennsylvania with a degree of mechani- 
cal engineering, Riehle for 10 years was 
in charge of the sales and management 
of Riehle Brothers Testing Machine 
Company of Philadelphia, which was 
later taken over by American Machine 
and Metals, Incorporated, where he 
continued in charge of sales. 


They-also maintain a pre-regulated thrust load upon the packing 
element, keeping it always pressure-tight and leak-proof. Special pack- 
ing elements (of oil resisting Neoprene) make Chiksan Swing Joints 
completely resistant to ALL petroleum products! 


Recommendations gladly furnished for special Swing Joint Application. 


Chikoan 


CHIKSAN OIL TOOL CO. LTD. 


FULLERTON @® CALIFORNIA 
GULF ENGINEERS @ HOUSTON, TEXAS 


CHIKSAN. 22” SING JOINTS 
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AMES BOYD, formerly assistant 

Eastern district manager, has been 
appointed Eastern district manager of 
Westinghouse Electric & Manufactur- 
ing Company. He succeeeds H./F. Boe, 
who has become commercial manager 
of the company, with offices in Pitts- 

















oe Se 


A portion of a large 
and ¢ complete ode ef 


el and other 
Taylor Fittings ready 
for immediate ship- 
ment. 





OT content with merely 

manufacturing the finest 
line of welding fittings, Taylor 
Forge & Pipe Works also makes 
the most complete line — the 
largest range of sizes and 
weights — the widest range of 
types. Your first reason for 
using Taylor WeldELLS is 
found in the unduplicated com- 
bination of features, illustrated 
opposite — features that are in- 
corporated in no other Welding 
Fittings. But of almost equal 
importance is the fact that you 
can obtain fittings of any type or 
size in the usual range of thick- 
ness and you can get them 
“right now.” 


Stocks are carried by distribu- 
tors situated at advantageous 
points to serve every branch of 
the oil industry. Ask for the new 
booklet “Throughout Industry.” 


TAYLOR FORGE & PIPE 
WORKS 


General Offices and Works: 
Chicago, P. O. Box 485 
New York Office: 50 Church Street 


TAYLOR FORGE 


WeldELLS 


Seamless Pipe Fittings for Welding 


OQ 








burgh. Boyd’s headquarters will be in 
New York, the Westinghouse Building 
at 150 Broadway. Boyd joined the com- 
pany 21 years ago, as service engineer. 
In 1920 he was transferred to the sales 
department, New York office, as sales- 
man in the general industry section. 
In 1925 he was promoted to supervisor 
of the general mill section; in 1935 he 
became Eastern industrial manager. He 
was made assistant Eastern district 
manager last May. 


DWIN A. WERT, of Detroit-Edison 
Company, has been retained by the 
power piping division of Blaw-Knox 
Company as consulting engineer. Wert 
is a member of the A.S.M.E., and has 
been engaged in pipe designing for the 
past 20 years. His articles regarding 
piping flexibility have appeared in sev- 
eral A.S.M.E. papers and other publi- 
cations. He is also the author of several 
books, including the Detroit-Edison 
Book on Piping Flexibility, and he has 
acted in an advisory capacity on piping 
installations all over the world. Wert 
recently conceived and designed an im- 
proved type of pipe hanger material and 
developed an innovation for flexibility 
charts, shortly to be made available to 
the engineering fraternity through the 
power piping division of Blaw-Knox 
Company. 


ORTHINGTON PUMP AND 

MACHINERY CORPORATION, 
Harrison, New Jersey, announces the 
appointment of W. A. Meiter as man- 
<a of its Buffalo, New York, sales 
office. 


Meiter has been a member of the 
organization since his graduation from 
Ohio State University in 1927, and has 
served the major portion of his time as 
a salesman in the corporation’s Cleve- 
land territory. In his new position, he 
will succeed C. C. Scott, who will now 
devote his entire time to special work 
in the Buffalo district. 


ATHAN R. BIRGE, assistant to the 

president of the General Electric 
Company since 1927, has been elected a 
vice president of the company, it has 
been announced by President Gerard 
Swope. Birge will be located in Sche- 
nectady, where he has carried on his 
duties in the past. 


Birge entered the employ of General 
Electric on August 6, 1900, following 
his graduation from Worcester Poly- 
technic Institute with the degree of 
B.S. in electrical engineering. In 1902 
he was transferred to the former supply 
department of the company, later be- 
coming manager of the street lighting 


section. He was named assistant man- |: 


ager of the supply department in 1923, 


and in November of that year was trans- | 


ferred to the executive department. He 
was made assistant to the president in 
July, 1927. 


ETROLEUM ENGINEERING, INC., 

Tulsa, through its general manager, 
Paul M. Raigorodsky, has announced 
the opening of a branch office at 1714 
Second National Bank Building at 
Houston, with H. W. DeYarmett in 
charge. 

DeYarmett has been with the com- 
pany about three years, and is well 
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7] ASPHALT BLENDING Kan 











Make MC and RC cut- 
backs continuously and 
automatically with Propor- 
tioneers Tret-0-Control— 


|. Measures blend total and add 
correct percentage of naph- 
tha or ‘sci oil ahead of 
blend meter. 

2. Prevents evaporation loss by 
blending under line pressure. 

3. Eliminates fire hazard due to 
foaming during open tank mix- 
ing. 

4. Delivers finished blend direct- 
ly to storage. 

5. Blends ranging from 95—5%, 
to 60—40% by simply adjust- 
ing setting. 

6. Plugging of asphalt line auto- 
matically shuts down flow of 
furnace oil or naphtha. 


Write for 
Standard Method Sheet No. 110 





JY, PROPORTIONEERS % 


Inc. 
Associated with ( } 
Builders Iron Foundry 


~ 31 CODDING 
STREET- 


PROVIDENCE, R. I. 


/O 
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H. W. DeYARMETT 


acquainted with the design and opera- 
tion of gasoline plants, vapor recovery 
plants, stabilizing units, etc. Prior to 
his coming to Petroleum Engineering, 
Inc., he had engineering and operating 
experience with the Gregg-Tex Gaso- 
line Corporation in Longview, and the 
Chalmette Petroleum Corporation in 





New Orleans, and is well qualified to 
take care of the problems confronting 
producers and refiners in the field in 
which Petroleum Engineering, Inc., as 
such, has specialized for the last nine 
years. ; 


ULSA BOILER & MACHINERY 

COMPANY of Tulsa, announces 
that D. E. Fields has been made a vice- 
president of the company. Fields has 
been with the company since his gradu- 
ation in 1925 from the School of Me- 
chanical Engineering of the University 
of Oklahoma. He is chief engineer and 
in charge of sales of Tulsa Boiler & 
Machinery Company, is a _ registered 
professional engineer, member of the 
Engineers Club and the Tulsa Club. 


LIMAXING an 8-year record of 

progress, H. E. Bowman Co., of 
Houston, Texas, distributors for A. Y. 
McDonald Manufacturing Company, re- 
cently completed one of the most dis- 
tinctive buildings of its kind. The 
structure, which follows the modern 
trend of design throughout, will hence- 
forth serve as the company’s sales and 
service headquarters. 

Bowman is a staunch believer in the 
application of modern merchandising 
to equipment selling, and in the new 
building he has given himself ample 
opportunity to put his beliefs into prac- 
tice. The modernistic windows are as 
inviting as those of a boulevard shop. 
The display room is large, well lighted, 
attractively appointed, enabling the cus- 
tomer to inspect the various lines un- 
der the most favorable conditions. 





D. E. FIELDS 


In addition to McDonald bulk sta- 
tion and service station equipment, the 
Bowman lines include Fyr Fyter and 
Walter Kidde Lux Carbon Dioxide 
fire extinguishing equipment, Bennett 
pumps, Eco Air Compressors, Alemite 
Lubricating Equipment and Neptune 
Meters. 




















MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Streets, Pittsburgh, Pa. 
District Representatives in Principal Cities 


IN THE PALM OF YOUR HAND 


Here’s a new, simple way to find out about your gas ex- 
plosion hazards on the job! The M.S.A. Explosimeter is as 
handy to carry as a pocket camera—gives instant indication 
of existing combustible gas concentrations at the twist of 
a single knob and a few quick strokes of the pump. Any 
workman can use the Explosimeter to test the air in tanks, 


pump-rooms, pipe lines, proces- 
sing equipment, sewers, etc., to 
determine how closely the air in 
such places approach an explo- 
sive mixture. ®:- Write for details 
—and an actual demonstration! 





THE M-S-A EXPLOSIMETER 


Demonstrations Arranged On Reguest 
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Most people can put tooth paste on 
the brush easier than tooth powder. 

Similarly, maintenance crews find 
Aluminum paste pigment more con- 
venient to handle than powder. In 
making Aluminum Paint with paste, 
there is no dust blowing around. 
And less stirring is needed to keep 
the pigment from settling while 
painting. Brushes much easier, too. 

All this saves time and money on 
the job. Paste users tell us, also, 
that their Aluminum Paint hides 


better and goes farther. Gives a 


smoother surface that stays cleaner 


and brighter. Is more durable. These 
advantages mean definite economies 
to oil companies. 

It’s easy to understand why Alcoa 
Albron Paste should give these 
results. Its flakes are much finer 
and leaf together better, .giving 
more flakes in the paint film, more 
solid coverage. That accounts for 
greater hiding power, higher re- 
flectivity, and increased durability. 

All we can suggest in the face of 
the reports from users in the oil 
industry and elsewhere is this: Give 


Alcoa Albron Paste a thorough trial. 














IT’S AS EASY 


AS THIS TO MIX PASTE 


Place required amount of 

paste in a container large 
enough to accommodate entire 
batch of paint. 


? Pour over the paste 10% of 
the total vehicle and _ stir 
until you have a creamy mixture. 


Add balance of vehicle grad- 
ually, stir thoroughly. When 
all has been added, then box 


the mixture. 


Note: Keep paste container tightly 
covered when not in use to prevent 
evaporation of thinner. 

















* We make no Aluminum Paint, only the Alcoa Albron Paste and Powder supplied by repu- 

table paint manufacturers with their own high grade vehicles suitable for different surfaces. 
Buy your Aluminum Paint from them or their dealers. For a copy of the new “Aluminum 
Paint Manual,” write ALUMINUM COMPANY OF AMERICA, 2183 Gulf Bldg., Pittsburgh, Pa. 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physicai and 
Chemical Data 


Equilibria in Two-Phase, Gas-Liquid 
Hydrocarbon Systems. I. Methods and 
Apparatus, E. H. Boomer, C. A. JoHNSON 
ANp G. H. Arcus, Can. J. Research 15,B 
(1937). pp. 367-74. 


The apparatus described is such as to cause 
a gas’and liquid to come to equilibrium at any 
desired pressure up to 370 atmospheres and at 
any temperature from 25° to over 1 Sam- 
ples of Known volume can be taken from the 
phases in equ librium, and_ the densities and 
compositions determined. The assembly com- 
prises an upper gas pipet and a lower liquid 
pipet, each provided with tubes connecting it 
at either end to the central reservoir. Mixing 
ef the phases is secured by oscillating the ap- 
paratus through 90° and holding for approxi- 
mately 30 seconds in each extreme position. 
The presence of two phases in the central res- 
ervoir can be demonstrated by a thermal con- 
ductivity method. Two horizontal, - identical 
platinum wires, spaced vertically in the reser- 
yoir, and heated by a small constant current, 
serve as two arms of a Wheatstone bridge. The 
resistance of the two phases is different. The 
analytical methods developed gave phase dens- 
ity and composition at the lower pressures 
within 0.5% accuracy and at higher pressures 
to about 0.2% accuracy. 


Boiling Points and Critical Properties 
of Hydrogen Mixtures, R. L. SMITH AND 
K. M. Watson, Ind. & Eng. Chem. 29 
(1937): pp. 1408-14. 


The object of the study made by the authors 
was the formulation of a procedure for the de- 
termination of the critical properties of hydro- 
carbon mixtures through correlation with such 
more easily determined pronerties as specific 
gravity and boiling point. Knowledge of crit- 
ical properties permits direct correlation, useful 
in the estimation of other physical and thermal 
properties through the application of the the- 
orem of corresponding states. The additivity of 
properties of mixtures is considered in some 
detail. No one type of average boiling point is 
suitable. The following different average boiling 
points haye been developed for application to 
correlations of the various physical porperties 
of. mixtures: (a) cubic average boiling point— 
characterization factor, viscosities; (b) true 
molal average boiling point+pseudocritical tem- 
perature; (c) mean average boiling point— 
molecular weight, hydrogen content, heat of 
combustion, pseudocritical pressure; (d) weight 
average boiling point—true critical tempera- 
tures. By tsing these different average boiling 
points new correlations of true and pseudocriti- 
cal temperature and pressure data are present- 
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ed. These are applicable to pure components 
and also wide boiling mixtures. 


Heats of Formation of Simple Or- 
ganic Molecules, F. D. Rossin, Ind. & 
Eng. Chem. 29 (1937) pp. 1424-30. 


The importance of heats of formation as used 
in the thermodynamic calculations concerning 
the reaction of the simpler organic molecules 
is noted. Attention is called to the growing 
importance of the chemistry of simpler organ‘c 
molecules in relation to such reactions as po- 
lymerization,’ oxidation, hydration, dehydration, 
hydrogenation, decomposition, and the like. The 
article is an excellent review of the information 
ava lable in this field of work. Sufficiently accu- 
rate values are available for the heats of for- 
mation of normal paraffin hydrocarbons, one or 
two of the branched-chain paraffin hydrocarbons, 
the primary normal alkyl alcohols, the normal 
olefin (1l-alkene) hydrocarbons, and certain iso- 
meric olefins for which accurate data on heats of 
hydrogenation have recently been obtained. The 
existing values for the remaining simple organic 
compounds, i.e. the branched-chain paraffin hy- 
drocarbons, the naphthene or cycloparaffins, 
aromatic hydrocarbons, iso-alkyl, secondary and 
tertiary alcohols, ethers, ketones, aldehydes, 
acids, amines, cyanides, nitriles, sulfur com- 
pounds, and halogen compounds, depend with a 
few exceptions on work done thirty to eighty 
years ago. These values need to be redetermined 
using pure materials, and with an accuracy 
commensurate with the possibilities of the ca- 
lorimetric and analytical apparatus available to- 
day. The article can well serve as a guide to 
research begun in this field of work. 


Some Physical Considerations in the 
Safe Handling of Flammable Liquids, 
F. C. MitcHELL AND H. C. VERNon, Chem. 
& Met. Engr. 44 (1937) pp. 733-6. 


In current standard works of reference the 
tabulations of explosion limits and flash points 
of flammable liquids are both incomplete and 
somewhat misleading. They embody inconsisten- 
cies arising from unlike methods of observation, 
and ordinarily they show no effect of tempera- 
ture and pressure upon explosive limits. Actu- 
ally where flammable liquids are contained in 
closed vessels such as tanks, pipes and pro- 
cessing equipment in which liquid and vapor 
tend to approach equilibrium, temperature and 
pressure are as important in safe handling as 
are the explosive limits themselves. The article 
is intended to clarify the entire situation, to 
give a more accurate picture of explosive lim- 
its, and to correlate flashpoints with the lower 
limits, Illustrative charts are given showing 
the pressure-temperature-explosion ranges for 
some common flammable liquids such as bu- 
tane, benzene, ammonia, toluene, ethyl chloride 
and carbon disulfide. A chart is. given showing 
the upper and lower explosive limits of vapor- 
air mixtures expressed in terms of pressure and 
temperature at equilibtium for many of the 
common flammable liquids. 


Viscosity Temperature Function, E. L. 
Leperer, Petr. Zett., 33 (1937) (36), Mo- 
torenbetrieb., 10, pp. 2-7. 


The author has studied the second differential 
curve of the viscosity-temperature curves for 
various substances. It is shown that within 
experimental error, log n”=a/T—b, the con- 
stants a and b having the dimensions, respec- 
tively, of energy and cusseer: It is stated that 
this provides a theoretical basis for the criteria 
of an oil such as viscosity index and viscosity 
gravity constant. 


_ Density-Pressure-Temperature Rela- 
tions of the Hydrogen Chloride-Propy- 
lene System in the Critical Tempera- 
ture-Pressure Region. Reaction Velocity 
near the Critical Temperature, C. H. 
Hover AND O. Maass, Can. J. Research 
15,B (1937) pp. 345-51. 


_ The pressure, temperature and density rela- 
tionship ps of a 2:1 and a 1:1 mixture of HCl 
and propaylene were determined over the tem- 
perature range 78° to 115°C. and at pressures 
up to 115 atmospheres. These determinations 
are of particular interest in connection with 
the investigation of reaction velocities above 
and below the critical point. Preliminary mea- 
surements in the critical region indicate a 
marked difference in reaction velocity above 
and below the critical point. The reaction in 
the liquid phase was as much as nine times 
as fast as that in the gas phase. 


Chemical Compositions 
and Reactions 


The Chemical Constituents of Paraf- 
fine-Base Lubricating Oils, J. MULLER 
AND E. NEYMAN-Pixat, Jour. Inst. Pet. 


-Tech. 23 (1937) pp. 669-78. 


_The authors note that lubricating oils con- 
sist chiefly of three main groups of hydrocar- 
bons, namely, aromatic, naphthenic and paraf- 
finic. The aromatic components, along with 
sulphur and oxygen-containing compounds, are 
probably responsible for the adhesive property 
of oils, or the so-called “oiliness.”” The naph- 
thenic hydrocarbons are those that seem to be 
the chief components of lubricating oil frac- 
tions. It has been shown that these hydrocar- 
bons may have excellent lubricating proper- 
ties, including a flat viscosity temperature 
curve. On account of the fact that it has been 
rather generally believed that paraffinic hydro- 
carbons are an important component of lubri- 
cating oil, the authors attempted the isolation 
of different paraffins from typical lubricating 
oil fractions. For raw material they used one 


Refiner & Natural Gasoline Manufacturer—Vol. 17, No. 2 





CINE SION 


SUPPLY AND DEMAND 
STILL DETERMINE PROFITS 


Refiners have found that combination cracking 
units and specialized types of cracking, as de- 
veloped by Gasoline Products Co. Inc. and 
affiliated major refining organizations, have 
proven an important factor in determining 
the profits derived from refining operations. 


ll COMMERCE STREE 


Combination units and a wide range of special- 
ized types of cracking units provide sufficient flexi- 
bility of operation to assure meeting the changing 
product requirements dictated by supply and de- 
mand. Investigate the advantages of combination 
and special units as licensed by this organization. 
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Bulletin No. 12 illustrates and 
describes the complete line of 
Airetools from the Midget 
Cleaners to those for cleaning 
the large transfer lines. A 
copy is yours for the asking. 








SUPER POWERED 
AIRETOOLS 


is the answer to the requirements 
of the modern refineries to keep 
refining 


pace with the latest 


processes. 


AIRETOOLS do a thorough job 
quickly and safely so that there 
is no tube-cleaning hold-up in 
getting the unit back on stream. 
No job is too big or tough for an 
Airetool Cleaner to lick. 


THE AIRETOOL MFG. CO. 


SPRINGFIELD, OHIO 














AVOID “Foo 













Orders shipped 


same day received! 
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t INJURIES 


Only DAVENPORT WOOD SOLE SHOES 
| have all these features: Uppers attached 

to soles with wire and staple stitch- 
ing @ Dust-proof gussets @ Seams double 
stitched with heavy wax thread @ Sole 
leather counters @ Felt insoles. Write for 
low prices! Also FREE Guide to foot pro- 


F. J. STAHMER SHOE CO., Davenport, lowa 





STEEL SAFETY TOE 


RESISTS 4000 LBS. 


Steel or Composition Safety Toe optional on 
all styles. Composition Toe resists 700 Ibs. 








Polish oil and several oils of Pennsylvania 
origin. Using only those methods that could not 
result in destruction, of molecules, that is acid 


treatment, selective extraction, and crystalli- 
zation it was found that the isolation. of the 
iso-paraffins, as well as the quantitative sepa- 
ration of aromatic components, was impossible. 
The final product obtained corresponded, for 
example, to the formula CaH.»,,,, and com- 
prised a mixture of aromatic, naphthenic, and 
paraffinic hydrocarbons. From a careful analy- 
sis of a hydrogenated oil it was seen that the 
lubricating oils, particularly those of lower 
molecular weights, can contain some branched 
paraffinic hydrocarbons. The authors conclude, 
that, in all cases studied by them, the quantity 
of such hydrocarbons present is entirely too 
small to have any important influence on the 
physical properties of the lubricating oils. 


The Formation of Organo-Metallic 
Alkyl Derivatives of Aluminum During 
the Polymerization of Ethylene, F. C. 
Hatt AND A. W. Nasu, Jour. Inst. Pet. 
Tech. 23 (1937) pp. 679-87. 


The reaction of ethylene under pressure with 
aluminum chloride has been shown to be fun- 
damentally changed by the presence of metallic 
aluminum. Under suitable conditions of temper- 
ature a high yield of a reactive organo-metallic 
compound of aluminum was obta’ned, analogous 
to the reactive metallic alkyls. The isolation of 
the liquid compound, which is spontaneously 
inflammable in air, is described. The properties 
of the fraction indicated it to be a mixture of 
aluminum ethyl chlorides, the existence of which 
has not previously been reported. When the 
compound was reacted with sodium chloride a 
double compound was formed that corresponded 
closely in composition to aluminum diethyl 
chloride. This material, when used as a cata- 
lyst in polymeriz‘ng ethylene, gave rise to 
polymers composed of ethylene homologues of 
even number of carbon atoms, i.e. butene, hex- 
ene, octene, and so on. This is in accordance 
with the reaction mechanism proposed by Tay- 
lor and Jones for the polymerization of ethy!l- 
ene by free ethyl radicles. 


Hydrogenation of Acetylene to Ethy- 
lene, P. ACKERMANN, Brennstoff-Chem. 
18 (1937) pp. 357-62. 


The effects of different conditions on the 
hydrogenation of acetylene in the presence of 
excess hydrogen (1:7 to 1:10) at temperatures 
of 30-200°C. and with various nckel and co- 
balt catalysts were studied. As high as 71 per- 
cent conversion to ethylene was obtained, along 
with 27% ethane and 2% liquid polymers. 
Small-bore tubes reduced the formation of me- 
thane, and short catalyst layers decreased the 
liquid polymers. Excess acetylene resulted in 
decreased yield. Dilution with nitrogen or water 
vapor gave increased yields. 


The Oxidation of Methane at High 
Pressures. I. Preliminary Experiments, 
E. H. Boomer AND J. W. BrouGHTon, Can. 
J. Research 15B (1937) pp. 375-82. 


The oxidation of methane with oxygen di- 
rectly would be attractive as a means of util- 
izing natural gas provided useful liquid products 
could be made. The authors passed mixtures of 
oxygen and methane at pressures from 100 to 
180 atmospheres and at temperatures between 
300° and 350°C. over different catalysts with 
the object of discovering the best conditions 
for the production of methyl alcohol. Oxide 
catalysts were found to be inactive. Catalysts 
of the Hopcalite variety increased the rate of 
oxidation for a short time, but then became in- 
active. Copper and silver were found to be the 
most useful catalysts for formation of methyl 
alcohol. Small amounts of formaldehyde and 
formic acid were produced, and when silver 
was used as a catalyst, some methyl formate 
also was made. 


Mechanism of the Autoxidation of 
Simple Hydrocarbons. Autoxidation of 
Motor Fuel and Lubricating Oils, H. 
Hock, Oel, Kohle, Erdoel, Teer 13 (1937) 
pp. 697-700. 


The preparation of peroxides, the properties 
of these compounds, and their reactions, are de- 
scribed. A cyclohexene peroxide was obtained 
in 18% yield after 200 hours treatment. It 
boiled at 48-50°C. at 1 mm. mercury pressure 
at a density of 1.042, and melting point of 
50°C., decomposed at 130°C. and was tempo- 
rarily irritating to the skin. Decompositions of 
this substance by sulfuric acid and caustic soda 
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because~ 


@ Kellogg engineers are familiar with all phases of heat 
transfer applicable to refining operations. . 












Shop facilities are adequate for speedily turning out large 
quantities of fabricated materials. 


Skilled workmen are employed and each unit carefully 
supervised and inspected. 


Units are built according to the A. P.1.—A.S.M. E. codes. 


Hundreds of thousands of square feet of Kellogg heat ex- 
changer surface are rendering dependable service and re- 
ducing refining costs in refineries in this country and abroad. 





THE M. W. KELLOGG COMPANY : JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 


REPRESENTATIVES 
Los Angeles: 1031 South Broadway ~ Houston, Texas 


Chicago: 122 South Michigan Avenue Tulsa: Philtower Building 
“Masterweld”’ pressure vessels for the Power, Refinery and Chemical Industries. 
Power Plant and Industrial piping. Heat Exchangers, Radial Brick Chimneys, 
Plastic Refractories. Cross, Holmes-Manley, de Florez and Tube and Tank 
cracking units. Gas Polymerization Units. Deasphalting, Dewaxing, Solvent 


Extraction, Acid Treating Plants, Absorption Plants and Pipe Stills. 
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are described, and indicate both an open and-a 
bicyclic form of oxygen attachment. 


Sulfur Studies XIII. The Identifica- 
tion of Some Aliphatic Sulfonic Acids, 
ps H. LATIMER AND R. W. Bost, Jour. Am. 

hem. Soc. 59 (1937) pp. 2500-1. 
ONLY MAXIM OFFERS The authors found that phenylhydriazine is an 


ideal reagent for the identification of aliphatic 
sulfonic acids. Stable salts are formed that can 


SUCH A SELECTION OF be easily purified. The salts can be identified 


by the melting point, and also by titrating with 
0.01 N sodium hydroxide to obtain the molecu- 


Ss I L E N ¢ E R S lar weight. The constants for the salts of the 
sulfonic acids from methane sulfonate to octane 
AND 


sulfonate are given. 


SPARK ARRESTERS | Sulfur Studies, XIV. Some Deriva- 


tives of Certain Higher Mercaptans, D. 
Fore, Jr. AND R. W. Bost, Jour. Am. 
Chem. Soc. 59 (1937) pp. 2557-8. 


Several mercaptans and derived sulfur com- 
pounds of molecular weight greater than that 
MODEL BRX2—Recommended for use where a good degree < te pe le onge ——- of — Sr 

‘ : ; ‘ ead mercaptides and the corresponding 2, 4- 
of commercial muffling is required—EXPLOSION RE- dinitrophenyl thioethers and dinitrophenylalkyl 


SISTING. sulfones, have been prepared and characterized. 
































MODEL BRX4—For residential sections requiring a silent 
exhaust within 200 yards from the end of the exhaust 
pipe—EXPLOSION RESISTING. 


MODEL BRXI1—For use where it is only necessary to re- 
move the offensive characteristics of the exhaust noise— 
EXPLOSION RESISTING. 


MODEL SC2—Where it is desired to catch all sparks and at 
the same time give a good degree of silencing. 


MODEL SC—Where it is desired to catch all sparks and at 
the same time give a good degree of muffling. 


Alkylation with a Hydrogenating 
Catalyst, V. I. Komarewsky, Jour. Am. 
Chem. Soc. 59 (1937) pp. 2715-16. 


The direct alkylation of aromatic and naph- 
thene hydrocarbons with an olefin, ethylene, in 
the presence of a specially prepared nickel- 
alumina catalyst is described. Benzene and 
ethylene formed ethyl-benzene, which decom- 
posed to toluene and methane. Cyclohexane and 
ethylene yielded toluene, due to the dehydrogen- 
ation of cyclohexane and alkylation of the ben- 
zene formed according to the reaction just 
cited. 


THE 


MAXIM SILENCER COMPANY 
HARTFORD, CONN. 





| Manufacture: Processes 
and Plant 


S j LE Ni C ft R S Calculation of the Number of Theo- 


retical Plates for a Rectifying Column, 
B. F. Dopce anp J. R. HurrMan, Ind. & 
Eng. Chem. 29 (1937) pp. 1434-6. 


When the number of plates used for fraction- 


ation is large, as in the case of certain hydro- 

== carbon separations, the graphical method of 
calculating the number of plates required is 

tedious and is likely to be inaccurate. The au- 
thors call attention to a method originally pro- 

posed by Lewis. The derivation of the equa- 

tion is outlined, including an algebraic integra- 
tion. The equations are briefly compared to 

FITTINGS those of other investigators. The use of the 
equation is illustrated in connection with the 


separation of isotopes and a solution of normal 
heptane and methylcyclohexane. 
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For complete satisfaction on lines carrying oil or gas 
f ites g Recent Experimental Studies on the 


| 
under high pressures and high temperatures, specify | Formation of Turbulent Flow in Pipes, 


" ‘Hi H. HAHNEMANN, Forsch. Gebiete Ingeni- 
W-S Forged Steel Fittings. curw. 8 (1937) pp. 226-38. 


They are bored from solid steel forgings, have sharp The author reviews several theoretical studies 
ats s that have been made on the problem of_ the 
accurately cut threads and every fitting is carefully change from lamellar to turbulent flow. Early 
studies gave attention to the critical length of 
inspected and tested. the disturbing waves that produced turbulence. 
More aie studies gave more ——— 4 the 
; ; ows intensity of the disturbances. In the author’s 
You will find them definitely work, acy, saga 4 methods were ve gy tn 
: obtain flow data. curve is presented showing 
stronger, longer lived and more the intensity of the turbulence as 2 function of 
Reynold’s number. This covers the region of 

dependable under the most severe change from lameilar to turbulent flow. 

conditions. 


Recovery of Mercaptans from 


The better service insured by | Cracked Naphtha Fractions, R. W. 
W-SFitti ; f |. Crary AND M. M. Howm, Ind. & Eng. 
-5 Fittings is expressed in dollars Chem. 29 (1937) pp. 1389-92. 
saved in maintenance. Articles on the caustic scrubbing of naphthas 


to remove mercaptans are briefly reviewed. The 
authors obtained data onthe following specific 
problems: (1) removal of methyl mercaptan 
from the butene-butane fraction of cracked 
naphtha by countercurrent extraction with caus- 
tic; (2) removal of ethyl mercaptan from the 
pentene-pentane fraction by the same method; 
(3) regeneration of the foul. caustic solutions 
by steam stripping. Equilibrium data are pre- 


Write for Bulletin A-3. 


4N OP le y ania \ a4n) ? ”Y ON ) sented for the absorption in caustic of methyl 
| rl ®) VV AA it nD) iD) Nf - > ft LOLA | AN IN| * DF and ethyl mercaptans from the corresponding 
= Cc ; t ca) \ santas ae ae ag similar —, are age for 

BS ) the removal of these mercaptans from the caus- 

38 wD) 4 oH 49 ) 4 . J . tic solution. The data are correlated by means 


of equations derived from the equilibrium 
constant for the neutralization reaction. Appli- 
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cation of the data to the design of commercial 
equipment is discussed. Treating is carried out 
in a countercurrent packed tower. The equi- 
librium line is calculated, and the operating 
line fixed by the inlet and outlet mercaptan 
concentration. In view of practical limitations 
of the height of the treating tower it is prob- 
able that not over two to three theoretical 
plates should be used. Two plates were as- 
sumed. The slope of the corresponding operat- 
ing line gives the required caustic circulation 
rate as 0.052 gallons of 12° Be caustic per 
gallon of naphtha. Stripping of the mercaptan 
from the caustic was carried out in a conven- 
tional bubble tray column. Five theoretical 
plates were assumed. The corresponding steam 
rate was 4.7 pounds of steam per gallon of 
caustic as obtained from the slope of the oper- 
ating line. This represented one operable solu- 
tion of the problem of reducing mercaptan sul- 
fur from 0.23 to 0.006 percent by weight. 


Chemical Refining of Lubricating 
Oils, R. Navarre, Bull. Assoc. Franc. 
Techniciens du Petrole No. 39 (1937) pp. 
34-58. 

Chlorex, phenol, furfural, nitrobenzene and 
sulfur dioxide-benzene treatments are consid- 
ered with reference to volumetric efficiency, se- 
lectivity, and yields. Solvent extraction improves 
viscosity index, stability and inflammability 
characteristics, lowers specific grav:ty. and re- 
duces sulfur and ‘Conradsen carbon. Sulfur di- 
oxide has the best selectivity, but low volu- 
metric efficiency. Sulfur dioxide-benzene is less 
selective, but more widely applicable than sul- 
fur dioxide alone. The use of sulfur dioxide- 
benzene may involve higher losses, but it is the 
cheapecst of all solvents. Chlorex gives yields 
al raffinate qualities like those from phenol 
treatment. Phenoel-nitrobenzene has the greatest 
volumetric efficiency, and at low temperatures 
better selectivity than phenol. Considerable re- 
frigeration is necessary, however, and the oils 
must be dewaxed before solvent treatment. Fur- 
fural gives lower yields and is required in 
larger percentages than phenol. Phenol has good 
selectivity, volumetric efficiency and flexibility, 
and is easily recovered. 


The Refining (of Petroleum) with Se- 
lective Solvents, FRANz SpAustaA, Brenn- 
stoff-Chem. 18 (1937) pp. 333-42. 


The principle of solvent partition action is 
considered. The removal of paraffin by means 
of propane is used to illustrate single-phase 
extraction. Two-phase extraction is illustrated 
through a tabulation of results secured in the 
alteration of the properties of oil with the 
solvents. Several processes are described. A 
bibliography of 104 references is given. 


The Use of Low Temperature van der 
Waals Adsorption Isotherms in Deter- 
mining the Surface Areas of Various 
Adsorbents, S. BRUNAUER AND P. H. Em- 
METT, Jour. Am. Chem. Soc. 59 (1937) pp. 
2682-9, 


Low temperature van der Waals adsorption 
isotherms have been determined for the follow- 
ing gases on several adsorbents at the temper- 
atures indicated: normal butane and sulfur 
dioxide at 0°C., carbon dioxide at —78°, argon 
nitrogen, carbon monoxide and oxygen at —183° 
and argon and nitrogen at —195.8°. Among 
the adsorbents used were: activated carbons, 
silica gels, anhydrous copper sulphates, chromic 
oxide gel, nickel on pumice, nickel oxide on 
pumice, glaucosil, and two cooper catalysts. All 
of the adsorbents except charcoal gave S-shaped 
isotherms, and the values for the surface area 
evaluated from the different isotherms for the 
same adsorbent were consistent with each other. 


_ Synthetic Products from Petroleum, 
G. Ecrorr, Jour. Inst. Pet. Tech. 23 (1937) 
pp. 645-68. 

The history of cracking is briefly reviewed, 
and present trends in the art indicated. Growing 
importance of polymerization is noted, and the 
results obtained by use of three commercial 
processes are briefly stated. The importance of 
iso-octane as an addition to motor fuels is noted. 
The manufacture of lubricating oils -by the 
polymerization of olefins is briefly reviewed. The 
manufacture of resins by the polymerization of 
olefins is discussed, as well as the uses for some 
of these resins. Work on the dehydrogenation of 
hydrocarbons is considered briefly, as well as 
the alkylation of paraffins, aromatic hydrocar- 
bons, and phenol. The cyclization of paraffins is 
discussed. The isomerization of various hydro- 
carbons is reviewed, and the technical impor- 
tance of these reactions noted. ‘The making of 
ether, ketones, and alcohols from hydrocarbons 
is discussed, as well as the application of the 
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GOETZE 


sox GASKET 


wledge. experience. n 
equipment ...it takes them all 
to make good gaskets. econom- 
ically for every purpose. The 
Goetze organization has them 
all. ..the result of specializa- 
tion in this particular field for 


NS EC more than a half-century ... 
offers them. to help solwe your 
gasket problemsandloweryour 

NX 


gasket costs. Goetze Gasket & 
Packing Co... Ine... BU Allen 
Ave... New Brunswick, N. J. 
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Engineers and 


VULCAN wanes 


WELDED AND RIVETED STEEL PLATE WORK 


Experience and Personnel with the facilities for the manufacture 
of all types Gasoline Plant and Oil Refinery Equipment. 


Portable Topping Plants- 


Completely Designed, Manufactured and Erected 
or 
to Specifications and Designs as furnished by the purchaser. 











St diame 


CT 





Complete 1,000-bbl. Portable Topping Plant. 


GASOLINE PLANTS OIL REFINERY EQUIPMENT 
Evaporators and Pressure Tanks Fractionating Treating Tanks 
Absorbers Stills Towers Agitators 
Heat Exchangers Condensers Condenser Boxes Compound Tanks 
Scrubber Tanks Bubble Trays Caustic Tanks Acid Tanks 


- 


See Composite Catalog Refinery Equipment, Page 304 


VULCAN STEEL TANK CORPORATION 


Office and Plant: N. Harvard and Frisco R. R. P. O. Box 1844—Phone 5-2101 


TULSA, OKLAHOMA 
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FLAX PACKING 


FLAX PACKING did not go out of existence with 
the Dodo Bird. BASICALLY flax had possibilities but 
needed INCORPORATION to meet modern refinery 



















INCORPORATION is the word for “John Crane” 
Style 700-C long line flax packing, each fibre PROC- 
ESSED with GRAPHITE, METALLIZED and CRANE- 


RECOMMENDED for Pipe Line Pumps, Centrifu- 
gal or Plunger, Swivel Sets and Valve Stems on Oil, 
Crudes or Distillates. Costs more at first? Certainly! 
But from the instant you install it maintenance costs 
flop and 700-C begins to earn money for you. 

ULTIMATELY you realize you made a BUY! 


*Crane-prene’’—a special oil and gasoline proof binder. 





Offices in all Principal Cities 
* CHICAGO ILLINOIS 











WELL REGULATED 


Here a Chaplin-Fulton High-Pressure Regulator and 
a C-F Low-Pressure Regulator with automatic cut-off 
are seen on the fuel line of a 400-h.p. gas engine used 
by a leading oil company in Kansas. 
















Chaplin-Fulton pressure-control 
devices for all uses have 
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been standard equipment 
in the oil and gas in- 
dustry for over fifty 
years. Ask for 
catalog. 


The 
CHAPLIN- 
FULTON 
MFG. CO. 


28-40 Penn Ave. 
Pittsburgh, Pa. 














products so obtained. Results secured in the 
oxidation and from the halogenation of hydro- 
carbons are alsc considered, and attention is 
called to the application of products so made. 
The production of high octane fuels through 
solvent extraction, followed by cracking of the 
raffinate material, is described. The use of olefins 
as inducers of growth, and the use of olefins as 
anaesthetics, is briefly considered. A bibliography 
of 54 references 1s appended. 


“Weak Spots” for Protecting High 
Pressure Process Industry Equipment, 
C. E. Hurr, Chem. & Met. Engr. 44 
(1937) pp. 715-17. 


The use of a “weak spot” to protect unfired 
a Ns ge ogy is briefly reviewed. The dis- 
advantages of the flat metal disc are discussed. 
The author believes that the solution of the 
problem lies in the use of diaphragms of thin 
rolled metal of uniform thickness carefully pre- 
formed to a spheroidal contour. This type of disk 
gives remarkably uniform bursting pressure, 
always within 5 percent of the standard. A 
special type of flange is described that grips the 
edge of the diaphragm with uniform pressure, 
which has been found necessary to prevent creep 
that would originate unknown stresses and result 
in a greatly altered rupture pressure. Almost any 
rolled metal can be used in the production of the 
spheroidal rupture diaphragms. Even silver has 
been used for vessels containing wet chlorine, 
and gold has been used for nitric acid. Di- 
aphragms lined or coated with lead, Bakelite or 
other protective coatings have been’ successfully 
used. Protection of the diaphragm against cor- 
rosion is important. Typical installations of the 
diaphragm, along with pressure relief valves, are 
described. 


Products: Properties 
and Utilization 


Paraffin Hydrocarbons Isolated from 
Crude Synthetic Isooctane (2, 2, 4- 
trimethyl-pentane), D. B. Brooks, R. B. 
CLEATON AND F. R. Carter, J. Research 
Natl. Bur. Standards 19 (1937) pp. 319-37 
(Research Paper No. 1027). 


At the request of the C.F.R. Committee on 
Motor Fuels work was undertaken to determine 
the order of purity of n-heptane and iso-octane, 
i.e., the accepted primary standards for deter- 
mining the knock-rating of motor fuels. Fore- 
runnings and the still residue from the final 
purification of certified iso-octane were used in 
determining the impurities present in this refer- 
ence fuel. In all, 22 compounds were found, the 
total impurities being 1.52 percent, and ranging 
in amounts from 0.01 to 0.5 percent for each 
component. Detailed information on all of the 
compounds was secured. 


Engine Deposits—Causes and Effects, 
W. A. GruseE AND C, J. LIvINGSTONE, Am. 
Soc. Testing Materials Symposium on Lu- 
bricants (1937) pp. 1-28. 


Foreign material may be expected to collect 
in engines in five locations: combustion cham- 
ber, valves, under piston surfaces,.on piston 
rings, and in crankcase. The origin and the char- 
acter of the deposits found in each of these 
locations are discussed. 


Addition Agents for Motor Oils, G. M. 
MAVERICK AND R. G. SLOANE, Am. Soc. 
Testing Materials Symposium on Lubri- 
cants (1937) pp. 53-74. 


Development of the more representative agents 
used as additions to motor oils is traced from 
the patents. The purpose of these additions and 
the complications that may be had from their 
use are discussed. The results of engine tests 
are presented to show that the phosphite type of 
inhibitor in lubricating oils is effective in reduc- 
ing bearing corrosion in the case of copper-lead 
and silver cadmium bearings. Oxidation of the 
oil to acidic products is also inhibited. 


The Influence of Lubricating Agents 
on the Starting Behavior of Motors, K. 
ScHWAIGER, Oel, Kohle, Erdoel, Teer 13 
(1937) pp. 715-20. 


Lubrication has been studied at temperatures 
below 0°C. with a new low temperature vis- 
cometer which is described. It is stated that the 
findings secured with this instrument are equiv- 
alent to those of motor tests. Changes in vis- 
cosity, in kinematic units, of many lubricants 
below 0°C. do not agree with those calculated 
from present formulas. The article is illustrated 
with graphs, and a bibliography is given. 
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OCECO Vents.. 


set the ppetformance records / 






~ mize evaporation losses. 
~ an Oceco vent saved losses 
” bbls. of gasoline per day 
return of more than $2900 fro 
$138.00 investment. Similar 
are an every day occurance 
Oceco fittings. Equip your storage 
and barge tanks with. Oceco vents, 
Standard sizes for any tank require. 
ment and any pressure. Write for 


OCECO Fees, 


THE JOHNSTON & JENNINGS CO. 
OcECO Divisi 
885 Addison Road 


and Sales Service NEW YORK e 
BEAUMONT TEXAS e TULSA, OKLAHOMA 
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Valuable 
Scientific 
Data for 


the Oil 
Industry 











NEW—1 Sth EDITION 


Handbook of Chemistry and Physics 


This one volume library contains 1818 pages of 
indispensable information, tables and formulae. It 
is recognized throughout the world as being the 
standard reference work for chemists, physicists, 
engineers and other scientific workers. 

Oil chemists and engineers will find the book of 
particular value. Write for free folder giving a com- 
plete Table of Contents. 


| 
| 
| 
| 
| 
| 


Send order to 
Gulf Publishing Company 
P. O. BOX 2811, HOUSTON, TEXAS 
(SA RRS EREN  RS 
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REFLEX GAGES 


Year in, year out Jerguson has served the 
industry, supplying these accurate, dependable 
gages for steam boilers and for indicating 
liquid levels in tanks, towers, stills, etc. Every 
oil man knows— 
















The 
empty 
space 
appears 
WHITE 














Safe and dependable at all temperatures and 
pressures. Furnished with or. without valves 
for every type of service. Full information 
upon request. 


JERGUSON GAGE & VALVE CO. 


87 FELLSWAY 
SOMERVILLE, MASS. 











‘New Equipment for the Modern Plant 








Proportioning Unit 
D. W. HAERING & COMPANY 

D. W. Haering & Co., Inc., Chicago, 
Ilfinois, announces development of a new 
entirely automatic proportioning unit de- 
signed for the continuous introduction of 
chemical solutions without attention to re- 
charging requirements. 

The Model “WW” Feeder is a standard 
type Model “B” Feeder constructed with an 
automatic recharge arrangement to. cut 
down the size requirements. This unit pro- 
portions accurately, provides sight feed in- 
dication, prevents needle valve clogging and 
recharges itself whenever necessary. The 
only manual attention required is to see 
that the machine hasan adequate supply of 
reagent connected to the supply line on the 
B compartment. 

The machine operates as follows. The 
unit is installed according to the usual pro- 
cedure and compartment A is filled with 


red oil and compartment B with the chem- , 


ical solution. The control switch is thrown 
to the “on” position and the manually op- 
erated pitot tube valves are opened. The 
machine is now under line pressure and 
begins to proportion. 

As the unit operates, water rises in the 
oil compartment and completes the circuit 
through the electrode at the bottom of the 
compartment. No current flows through the 
control panel. Water continues to rise in the 
compartment until it reaches the top elec- 
trode when the relays in the control cabinet 
operate to energize the solenoid valves. 
Valves O afid P close while valves J, F 
and L open permitting the machine to re- 
charge. 

The recharging operation continues until 
the oil level reaches the bottom electrode in 
compartment A which opens the circuit 
and de-energizes the relays and valves. 
Valves J, F and L close while valves O 
and P open returning the machine to 
operation. 

The machine is removed from automatic 


operation by closing the manually-operated 
pitot tube valves and throwing off the con- 
trol switch. 

The control panel includes adjustable 
rheostats which are set for the individual 
installation according to the conductivity of 
the water. 


Packing Material 
CRANE PACKING COMPANY 


Crane» Packing Company, 1800 Cuy- 
ler Avenue, Chicago, has developed a 
new oil-proof flax packing, which is 
processed by a= special treatment, 
whereby each fiber is’ metallized, 
graphitized and then impregnated with 
Crane-Prene, a special oil- and gaso- 
line-proof binder compound. 

The final step in the manufacture of 
this packing is to braid and interlock 
the processed chains of flax fibers into 
finished commercial sizes commonly 
used in pipe line pumps and valve 
stems. It is claimed of this packing that 
it gives extra long life; and has depend- 
ability. 


Portable Hydraulic Press 
BUCYRUS-ERIE COMPANY 


Bucyrus-Erie Company, South Mil- 


waukee, Wisconsin, recently announced 
a new portable hydraulic press which 
can be used either as a puller, press or 
jack. This press is made expressly for 
use on heavy machinery to press large 
gears on shafts, pull bevel pinions, pull 
drum shaft gears, for press work on 
shovel gears, spiders, sprockets, swing 
shaft assembly, crowd shaft assembly, 
shipper shaft, and track mechanism. In 
addition it is ideal for use as a jack 
of capacity to 150 tons. As a jack the 
compact press cylinder (ram) weigh- 
ing only 75 pounds is used to lift and 
can be set up in any position. 
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Manually Operated 
~— Je Pitet Tube 


© Nermelly Closed 
© Normally Clesed 
©. Normally Open 
® Norma/ly Open 
© Normally Closed 
©, ©, Electrodes 
Each tank has a “a washout 
opening in bettem head. 
Air vents are§ globe valves 
bushed inte le washout openings. 





Machine is of SO gallon capacity, 
automaticaly recharged. 








Haering Proportioning Unit 
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Fuel Oil-Gas Hose 


GOODYEAR TIRE & RUBBER 
COMPANY 


Goodyear Tire & Rubber Company 
announces that the newest addition to 
its comprehensive line of.hose for va- 
ried purposes is the Style B H fuel oil- 
gas hose, just released to the trade. 

The new hose is a vertical braided, 
lead cured, synthetic tube product with 
outer covering also of synthetic rubber. 
Highly resistant to the action of oil 
and gas, both on the inside and outside, 
the Style B H fuel oil-gas hose is an 
ideal fuel oil reel hose either for tank 
trucks or for servicing airplanes on air- 
ports. Static electricity is dispersed by 
means of a copper wire braided into 
the cord body of the hose and ground- 
ed to the metal hose connections. 


Pyrometer Controller 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, Conn., 
announces a new Pyromaster Pyrometer 
Controller, one of a new line of round- 
chart potentiometers, recently developed, 
with close electrical control and free from 
chattering at the contact points. 





Bristol Pyromaster 


Pyromaster electric-type controllers are 
equipped with special “Unitact” relays, 
which require the making and breaking of 
only one contact, as the name implies, to 
effect control. They may also be built to 
operate with standard relays that require 
contacts for both making and breaking the 
controlled circuit. The new feature offered 
by “Unitact” control is in providing for 
quicker response to changes in the con- 
trolled temperature and in eliminating in- 
secure contact at the control points. 

It is the new operating principle of 
Bristol’s Pyromaster that makes “Unitact” 
control possible. Instead of continuously 
moving parts and trains of gears to be en- 
gaged and released as with ordinary po- 
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LIKE PEAS FROM A POD 


STEEL of uniform properties is the first key to a uniform 
product and to steady, economical production. 

By using Chrome-Moly steel (SAE 4140), a manu- 
facturer was able to heat treat 1/2” to 2” bolt stock in 
tonnage lots and still hold physical properties to close 
and difficult specifications. What's more, the steel was 
machinable enough after heat treatment to allow 


thread-cutting with a standard automatic die-head. 


Uniform response to heat treatment is but one 
of the many qualities of Moly steels that help to 
simplify production problems, 

Any engineering or production head interested in 
turning out a better product at lower cost will do 
well to look deeply into Moly steels and irons. Our 
technical book, “Molybdenum,” is free for the asking. 
Climax Molybdenum Co., 500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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WIRE CLOTH 





ALL WEAVES - ALL SIZES 





ALL METALS - ALL MESHES 





TESTING SIEVES 
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BACKING CLOTHS 





STRAINERS 





FILTER CLOTH 





SCREENS 
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SPECIFY "NEWARK" 





NEWARK WIRE CLOTH CO. 
364-378 Verona Ave. Newark, N. J. 


Sales Representatives: Chicago, Detroit, Havana, 
Houston, Los Angeles, San Francisco, Tulsa. 
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For Safety 





Floors 


KERLOW gratings and 
safety steps are made in 
all riveted and rectang- 
ular types and cut to fit 


your exact require- 
ments. 
For: Subways, boiler 


room floors, walkways, 
fire escapes, platforms, 
areaways, sidewalks, 
trench covers. KERLOW 
Bridge. Paving (Open 
and solid types). 

Ask about Kerlow 


“BOLDEJ” Safety Steps— 
the latest advancement in 





safety steps. 


Write for 
catalog. 
Repre- 
sentatives 


Principal 
Cities. 


se 


KERLOW STEEL FLOORING 
COMPANY 


210 Culver Ave., Jersey City, 'N. J. 
(Dept. R.) 
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tentiometers, a series of relay-actuated 
switches, with a special wiring arrange- 
ment, is used to position the pen arm on the 
instrument chart and to effect control. The 
same types of control are obtained with the 
Pyromaster “Unitact” Controller as with 
standard relays, that is, high, low, high- 
low, high-off-low, and high-normal-low. 

Bristol’s Pyromaster instruments—the re- 
corders, controllers and _ indicators—are 
compact in construction, being built in 
standard 12-inch cases; they are rugged 
and not affected by plant vibration; they 
have no continuously moving parts; they 
require no lubrication. 


Stainless Steel Ther- 
mometer 


WESTON ELECTRIC INSTRUMENT 
CORPORATION 


Weston Electric Instrument Corporation, 
Newark, N. J., announces a new type of 
laboratory thermometer, provided with a 
dial-and-pointer scale encased in stainless 
steel, mounted on top of an 8-inch stainless 
steel stem. 


Re 


Weston Steel Thermometer 


The unit is said to be the first dial-type 
thermometer with an all-metal temperature 
element sufficiently accurate for scientific 
use. The pointer is actuated by means of an 
internally balanced double coil of thermo- 
static bimetal sealed in the lower 1% inches 
of the seamless stem. When the stem is 
immersed to a depth of 1%. inches in a 
liquid (3 inches in gas or vapor), the dial 
reads temperature values accurately with- 
out the necessity for stem correction. 

Accuracy of the unit is guaranteed to 
0.5 percent over the entire scale. In practice, 
the location of the dial at the top of the 
stem, removed from the liquids or vapors 
under measurement, encourages a further 
increase in the accuracy with which read- 
ings are made. Dial markings are spaced 
for maximum readability on the metal scale 
plate, and are not subjected to obliteration 
from the solutions under test. The low tem- 
perature values are not obscured in dark- 
colored or viscous solutions. 

The stem of the unit which encloses the 
temperature element is %-inch diameter 








high-strength seamless tubing of “18-8” 
chromium-nickel alloy steel. It is extremely 
rugged and completely corrosion-proof to 
all but a very few laboratory reagents. 
Construction of the temperature-sensitive 
coil is also inherently rugged and shock- 
proof. Reasonable overrange temperatures 
will not affect the accuracy of the unit. 
Initial models of the unit are being 
offered in the following scale ranges: 
0-220°F., 50-300°F., 50-500°F., 0-100°C., 
0-150°C. Applications include temperature 
measurement in educational and industrial 
research laboratories, in control labora- 
tories, hospitals and general scientific use. 


Squirrel-Cage Motors 


THE RELIANCE ELECTRIC & 
ENGINEERING COMPANY 


The Reliance Electric & Engineering 
Company, 1088 Ivanhoe Road, Cleve- 
land, Ohio, announces a line of ex- 
plosion-proof squirrel-cage alternating- 


current motors (Type A A) with 
mounting dimensions conforming to 
N.E. M.A. standards. These motors 


have been tested and approved by the 
Underwriters’ Laboratories for Class 1, 
Group D, hazardous locations which 
include those in which flammable vol- 
atile liquids, highly flammable gases, 
mixtures or other highly flammable 
substances are made, used or stored in 
other than the original containers. The 
construction is such that all working 
parts are completely enclosed, and the 
housing is strong enough to withstand 
even an internal explosion without 
bursting, loosening the joints, or per- 
mitting flame to escape into the outside 
air. Rotors are integrally cast to assure 
reliability and uniformity of perform- 
ance. 


Drip Point Grid Tile 


GENERAL REFRACTORIES COMPANY 


General Refractories Company, Phila- 
delphia, has developed a new ceramic pack- 
ing for use in washing, reclaiming and cool- 
ing gases, which is being offered under the 
name GRCO Drip Point Grid Tile. The 
new product, it is claimed, is more than a 
tile—it is really a ceramic packing that 
meets most of the exacting requirements of 
gas washers, scrubbers and cooling tower. 
The tile are manufactured in the company’s 
ACIDO brand—a dense acid resisting fire- 
clay brick possessing high physical strength. 
It is non-absorbent and rigid, and is said 
to eliminate channeling, Further, it is a 
self-supporting structure rather than more 
or less random packing. The following are 
a few important features of the new tile: 

Indented paneling on all sides provide 
maximum effective surface. 

The drip points on the under surface of 
the tile are an important and effective 





Drip Point Grid Tile 
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structural feature. They insure a continu- 
ous uniform film of the washing medium 
over all the gas-washing surface. With this 
type of construction the washing liquid 
drains from one tile by dripping from the 
drip points on to the tile below, thus bring- 
ing the entire surface of the packing into 
use. The location of these drip points makes 
it impossible for liquid to by-pass any por- 
tion of the packing. 

The tile provide maximum washing sur- 
face without sacrifice of strength. Each 
tile has ample openings bounded by sur- 
faces on which the rising gases contact the 
washing medium. 

The tile are made with legs which serve 
very important purposes. When built up, 
one tile upon another, the legs create a 
space between the tiles through which the 
washing liquid drips and flows freely. These 
spaces also create a perfect balance of gas 
pressure, thus eliminating the possibility of 
flue action to cause the gas to channel or 
by-pass any particular section of the pack- 
ing. 


Metal Tester 
TELEWELD, INCORPORATED 


Teleweld, Incorporated, Railway Ex- 
change Building, Chicago, announces 
development of a light weight, portable 
Brinell instrument that can be carried 
to the job for testing metal hardness 
in the field. 

Known as the Telebrineller, the in- 
strument was developed to check and 
control the rebuilding and heat treating 
of rail ends on the right-of-way. Its 
simplicity, convenience and ease with 
which it can be carried are indicated by 
the fact that the combined weight of 
the outfit and carrying case is only 6% 
pounds. According to the manufacturer, 
it is not affected by hot or cold weather 
and is built to stand hard use. No train- 
ing or previous experience, it is claimed 
is necessary to operate it accurately. 





Teleweld Portable Brinell Instrument 


In addition to its more obvious uses 
in many types of plants throughout the 
metallurgic industries, it is used in a 
number of oil refineries to test parent 
metal adjacent to welded joints in alloy 
steel pipe in high-pressure and hot oil 
lines which welding and vibration are 
claimed to harden beyond the safety 
point, heat exchangers, castings and 
other equipment. 

The outfit is composed of the Tele- 
brineller instrument proper,. a bar of 
known hardness, a microscope with a 
scale etched in its focal plane and a 
Slide rule, packed with extra test bars 
and impression balls in a small case. 


Duplex Steam Pump 
FAIRBANKS, MORSE & COMPANY 


Fairbanks, Morse & Company, Chicago, 
has announced a new duplex steam pump 
with eight-cover side-pot type fluid end and 
improved piston valve steam end. This new 
Figure 6285 steam pump offers an econom- 
ical means of handling oil, water or other 
free-flowing liquids at high pressures and 
in large quantities. This: pump was de- 
veloped particularly for industrial and oil 
field boiler feed service, but is well suited 
to many general industrial applications. 
Sizes are available for capacities up to 148 
g.p.m. and fluid-end pressures up to 1000 
pounds per square inch. 


The balanced, piston-type steam valves 
assure efficient operation even with high 


steam pressures and with super-heated 
steam. Valve openings close completely, 
without loss of pressure, under all condi- 
tions of temperature and pressure. 

The eight-cover side-pot fluid end per- 
mits easier servicing than do other types 
of construction where larger valve pot 
covers are employed to cover several valves. 
Each suction and discharge valve is located 
in its own valve pot and is easily accessible 
through the removal of a single valve pot 
cover. Large and direct fluid-end passage- 
ways offer low resistance to flow and con- 
tribute to excellent operating economy. 

The steam and fluid ends are each ef- 
fectively sealed by an ample -supply of 
packing in an extra deep stuffing box fitted 
with a removable bolted gland. The cradle 
between the steam and fluid ends is long 
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chemicals, etc. 


efficiently. 





EXPERIENCE 


Graver Tanks and Steel Structures reflect long years of 
experienced engineering skill in designing, construct- 
ing, and erecting every type and size container for 
storing, transporting, and manufacturing oils, gases, 


Whatever your requirements, Graver can serve you 





TANKS, standard sizes or built to 
specifications. 


ROOFS, New Breather Type. 
FIELD EQUIPMENT. 





REFINERY INSTALLATIONS. 


SERVICE STATIONS and ACCES- 
SORIES. 


METAL STRUCTURES of all shapes. 
PIPING, FITTINGS, etc. 











Send for Literature Today. 


GRAVER TANK & MFG. CO..[NC. 


75 Years of Dependable Service 


New York, N.Y. East Chicago, Ind. Chicago, Ill. Catasauqua, Pa. 
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Here... 
Ozakite Cleaning 


~ SAVED 
over $700 


in tube 










teylacem ent! 






A FEW months ago, a west 
coast refinery found one of its 
heat exchangers needed a 
thorough-going cleaning. But 
the solid carbonaceous de- 
posit was so thick, so hard, 
that cleaning by the usual 
methods was hopeless. The 
only solution seemed to be a 
complete new set of tubes... 
costing over $700.00. 

Then the nearby Oakite 
Service Man was called in. 

On his recommendation the 
tube bundle was soaked and 
pressure washed in a hot 
cleaning solution made up 
with the Oakite material spe- 
cially compounded for this 
type of work. When the bun- 
dle was finally steamed off, 
the tubes were oil-free right 
down to center baffles. 

Wouldn’t you like more in- 
formation on the scientific 
Oakite cleaning materials and 
methods that are making such 
savings possible? Write... 
there’s no obligation. 


Manufactured only by 
OAKITE PRODUCTS, INC. 


50B Thames St., New York, N. Y. 


Branch Offices and Representatives in All 
Principal Cities of the U. S. 


ertified cleanin 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 











enough to permit access to both stuffing 
boxes. No part of the piston rod enters both 
stuffing boxes. 

This same type of eight-cover side-pot 
fluid end is available also in the F-M Fig- 
ure 6185 duplex power pumps for motor, 
belt or engine drive. These have enclosed 


self-oiling power ends with herringbone 


gears and large roller bearings. 


Tank Car Blower 


COPPUS ENGINEERING 
CORPORATION 


Coppus Engineering Corporation, 
Worcester, Massachusetts, recently devel- 
oped a new tank car blower, weighing 
about 55 pounds and using a %-horse- 
power totally enclosed motor. 

The new blower is provided with a 
coupling for attachment to the nipple at 
the bottom of the tank car. The unit will 
deliver approximately 600 cubic feet of air 
per minute which is said to be sufficient 
to thoroughly ventilate a tank car, and to 
supply fresh air to men working within 
the car. 


Flexible Type Couplings 
B. H. PIERCE MANUFACTURING 
COMPANY 


B. H. Pierce Manufacturing Com- 
pany recently developed a flexible type 
coupling for plain-end pipes. The coup- 
ler, shown in cross section in the 
accompanying illustration, permits sub- 
stantial changes in alignment and takes 
care of expansion and contraction in a 
pipe line. The construction is such that 
the pressure of the water or other fluid 
is utilized in holding the joint tight 
against leakage. 
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Pierce Flexible Type Coupling for 
Plain End Pipes. 


With the couplers, a pipe line can be 
assembled as fast as-it can be- placed 
in position and without tools of any 
kind, it is claimed. For use on water 
lines, the gaskets used are made of a 
live rubber composition. ‘For lines used 
for oil, gas and certain chemicals the 
manufacturers use gaskets made from a 
neoprene compound. This material ex- 
hibits resilience, elasticity, strength, 
and abrasion resistance. It maintains its 
original properties virtually unchanged 
even after extended expasure to oils, 
chemicals, heat, and sunlight, the man- 
ufacturer states. 





Acid-Resisting Paint 
AMERICAN ASPHALT PAINT 
COMPANY 


The American Asphalt Paint Com- 
pany, 43 E. Ohio Street, Chicago, an- 
nounces development of an interior 
paint with extreme resistance to cor- 
rosion, and other deteriorating effects, 
which is being marketed under the 
name of Sarva. 

Sarva, it is claimed, protects a sur- 
face from corrosion by acids, chemi- 
cals, alkalies and and fumes. It has 
been highly successful in protecting 
surfaces in bleacheries, blow cases in 
sulphuric plants, underground and in- 
side pipe lines, mines, battery boxes, 
acid baths and salt plants. 

Sarva is also successfully used for 
coating interior of wood and metal 
tanks. It serves the double purpose of 
waterproofing while protecting the sur- 
face from rust and the destructive ac- 
tion of chemicals such as chlorine. The 
product is without odor or taste. It will 
not discolor water. 

For extreme acid or alkali conditions, 
one coat of Sarva compound over an 
initial coat of Sarva liquid will give 
extra protection and increase resistance 
it is said. 

Application is simple. An ordinary 
paint brush can be used for either the 
liquid or the compound. Sarva liquid 
can also be applied with a spray gun. 

Sarva acid-resisting paint is made 
from genuine 99.5 percent pure gilson- 
ite natural asphalt; special acid-resist- 
ing resins and oils. It is available in 
red and black. 


THE ONLY HANDBOOK OF 
BUTANE-PROPANE GASES 





CONTENTS: Summary of Two Years’ Developments; 
Use in Internal Combustion Engines; Design and 
Installation of Storage; Supply from Petroleum 
Refineries; Engineering Data on the Lower Olefins; 
Domestic Appliance Testing and Utilization; Eco- 
nomic Comparisons with Coal, Oil, Electricity, Pro- 
ducer Gas, Manufactured Gas; Town Plants; Manu- 
facture. from Natural Gas; Special Uses; Volume 
Correction Factors; Supplements and_ Revisions; 
Transportation; Use with Other Gases; Analysis and 
Testing; Properties of Mixtures; Bottled Gas Dis- 
tribution; Bibliography; Central Plant Directory; 
Catalogue Section. 


$5.00—Send Check or Money Order To 


The Gulf Publishing Company 
P. 0. Drawer 2811 
HOUSTON, TEXAS 


~~ 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 2 

































POCKET OIL CoLor 


>U>rwvso 


For 
T Union Colorimeter 
hod 
oO a 


R Petroleum Oils 





The Pocket Oil Comparator for inspection use in field, refinery 
or laboratory, is a small, handy instrument, for the rapid deter- 
mination of the exact color of petroleum oils. 


Made of a durable corrosion and oil-resisting material, the hous- 
ing is ouniepes with a hinged front cover enclosing the color 
disc and a back compartment for the oil sample tubes. The color 
units are of non-fading colored glass, and correspond to A.S 
UNION COLORIMETER values as observed through the special 
sample tube. 

The instrument has two discs into which are fitted the full 
range of 12 A.S.T.M. color standards. Color standard No. 4 is 
duplicated on each disc which makes a total of 13 colors so that 
Sayan can be made around this value without changing 

iscs. 

GR 1576 Pocket Oil Comparator, complete with 2 square 
oil sample tubes and 2 discs with the follow- 
ing color units: 1, 1/2, 2, 21/2. 3. B/e. 4 and 4, 
Oe TR rnin Meee Pes $35.00 Each 
GR 1577 Square Oil Sample Tubes only............... 1.00 Each 


Send in your name now. A copy of our new catalogue will be 
ready for mailing shortly. 


The EMIL GREINER CO. 


55 VAN DAM ST. NEW YORK 

















ECONOMICAL 
POWERFUL 
FAST 


































See Our 
Advertisement 
in Sweet's 








DICTATOR 
TUBE CLEANERS 











WRITE FOR DETAILS 


THE ROTO COMPANY - NEWARK, Nl. J. 
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You’ve got more impor- 
*tant things to do than 
changing dies to thread 
1”,1%",1%" and 2” pipe. 
And this RIZEQID No. 
65R saves you the trou- 
ble—all pipe, all threads. 
For in this remarkable tool, the same set of 
dies threads all 4 sizes perfectly. Simply move 
setting post to size you want. No extra dies to 
lug around, to worry about losing. 
Slick work-holder, too — sets quickly to pipe 
size, tightens with one screw. 
A strong, beautifully balanced tool pleasing 
thousands by its fast clean work. Try it — you 
like the ‘“‘feel’’ of it at once. Buy from your 
Supply House. 


THE RIDGE TOOL CO., ELYRIA, O. 





Stop Pipe Wrench Repairs 


That RIEZAID guarantee 
ends fully 75% of your pipe 
wrench repairs and wrenches 
out of service. More features 
you'll like than any other 
wrench. Buy today. 














BUTANE, NAPHTHAS 
and all Light Stocks 
USE 


Ln 


A packing especially designed for 
pumps in the oil industry. 











Does not contain glycerine in its 
lubricating compound. 

Does not get hard and avoids over- 
heating and friction on the pump 
shaft. 


Write for 
Complete 
ABC 
Packing 
Chart 





Send for free working sample. State size. 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 DUANE STREET, NEW YORK 











FRACTO 


CONDENSERS 


for High Pressure 
and Temperature. 


Also Heat Exchangers for Vac- 

uum and Atmospheric Service. 
yact® \ Patented in the United 
Contr© States and Foreign 


Countries 


H. LEACH CoO., Inc. 


Liberty Street, New York, N. Y 








Model Cooling Towers 
Given to Universities 


ne. onc tee by interest shown by 
engineering school faculties and stu- 
dents in modern industrial water-cooling 
methods, The Fluor Corporation, Ltd., of 
Los Angeles, has recently built and pre- 
sented eight nationally-known and univer- 
sally-recognized engineering schools with 
1% scale working models of the Fluor 
standard 4Al12 aerator type atmospheric 
cooling towers. 

Accurate in every detail, the working 
models simulate actual Fluor cooling 
towers in every respect. The premise 
upon which the engineers worked was 
as follows: models of cooling towers 
which would react in the laboratory 
just as they would in the field would 
be of great factual interest not only 
from the standpoint of actual use for 
cooling purposes in the laboratory, but 
also in permitting students to avail 
themselves of first-hand knowledge of 
cooling methods practiced by industry 
in the field. 


In cooperation with Pacific Lumber 
Company, which donated all the red- 
wood, and Crane Company and Chase 
Brass & Copper Company, which do- 
nated pipe and fittings and copper and 
brass, respectively, used in the models, 
company engineers developed the mod- 
els to quarter scale of their standard 
tower. Dimensions of the model are 
4 feet 6% inches x 7 feet 6% inches 
and 10 feet, and each weighs 1200 
pounds. Identical in every respect to 
the Fluor tower, except in size, tests 
proved to the satisfaction of company 
engineers that the model tower would 
perform just as standard towers in the 
field. 

In all branches of university engi- 
neering and chemistry, the laboratory 
models will be used by faculty profes- 
sors, undergraduate students and grad- 
uates engaged in research work. 

Recipients of model towers are: Cali- 
fornia Institute of Technology at Pasa- 
dena, Stanford University at Palo Alto, 
University of California at Berkeley, all 
in California; Colorado School of Mines 
at Golden, Colorado; University of 





Model Cooling Tower 


Michigan at Ann Arbor, Michigan; 
Cornell University at Ithaca, New 
York; Stevens .Institute of Technol- 
ogy at Hoboken, New Jersey; and 
Georgia School of Technology at At- 
lanta, Georgia. 


Houston Oil Show 
Declares Refund 


N ACCORDANCE with the non- 

profit policy of the Oil-World Expo- 
sition Association, John R: Suman, vice 
president of Humble Oil & Refining 
Company and president of the associa- 
tion, has announced that a 20 percent 
refund will be made on the total amount 
paid for exhibiting space to all those 
who exhibited in the 1937 exposition. 

The next oil show in Houston will 

not be held until 1939. The definite 
dates for this exposition will be decided 
by the board of directors at a meeting 
to be held early in 1938. The time, how- 
ever, will be in the spring instead of in 
October as it was in 1937. Before de- 
ciding on the 1939 show a question- 
naire was sent to all exhibitors regard- 
ing the frequency with which oil shows 
should be held in Houston. Up to the 
present time, 193 replies have been re- 
ceived as follows: 

Number of manufacturers or sup- 
ply houses who want exposition 
every four years at Tulsa and 
every four years at Houston.... 9 

Supply houses satisfied with either 
every two years or every four 
years at both Houston and 
es walk, og Soren a Raiaeins 1 

Manufacturers who want exposi- 
tion every 18 months at Tulsa 
and every 18 months at Hous- 
i tae keh eae Re oat 1 

Manufacturers and supply houses 
satisfied to have exposition at 
Houston every four years pro- 
vided Tulsa agrees to have ex- 
position at Tulsa every four 
years 

Number of companies who want 
the Oil-World Exposition held 
in Houston every other year, 
alternating with the Interna- 
tional Petroleum Exposition at 
MN ls 6 ag Sls. a\ 5) «mig bie iad 180 

Plans for the accommodation of more 

exhibitors, the necessity for which was 
clearly indicated by the 1937 show, are 
now being laid and final decision as to 
the type of construction to be used for 
exhibits not located in the Coliseum 
will be made at a meeting of the board 
of directors in the near future. 





. H. MITCHELL-ROBERTS, export 

manager for Oliver United Filters, 
Inc., left Manila on January 14 for 
Melbourne, Australia, where he will 
spend several months with the com- 
pany’s agent, Crossle & Duff Pty., Ltd. 

Roberts has been in the Philippines 
since early in 1937 covering from that 
point the company’s interests in these 
islands and adjacent countries. 





Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 
WILLIAMS, BROWN & EARLE, Inc. 
Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 2 











ESTABLISHED /9/2 INCORPORATED /917 


Manufacturers 
Installation 
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Sales - Service 











Specializing in Equipment for 
CHEMICAL MANUFACTURERS 
GLASS, CERAMIC & REFRACTORY MANUFACTURERS 
METALLURGICAL INDUSTRIES 
DOMESTIC AND INTER-COASTAL STEAM VESSELS 
PETROLEUM REFINING AND RELATED INDUSTRIES 
SUGAR MANUFACTURERS AND REFINERS 
PUBLIC SERVICE POWER PLANTS 
FACTORY POWER AND HEATING PLANTS 
eo OIL BURNERS FOR POWDERED COAL 


















Offices and Salesrooms Factory 
1327 Girard Avenue L St. & Sedgley Avenue 
Philadelphia, Pa. 











VALVE: Perfectly balanced; 
has large ports for handling 
water rapidly; less pressure 
needed to expel condensate. 


















INLET AT TOP: No pos- 
sibility of trap becoming 
air-bound; deflector pre- 
verits entering water from 
striking float. 


\ 


VALVE SEAT: __ 

Sleeve has 

longitudinal 
ports. 


MULTIPORT DRAINER 


The Cochrane Multiport Drainer is a low pressure 
trap, especially suited for operations at low differential 
pressures and in process work in the oil fields where 
large quantities of condensate must be handled instantly 
and continuously. Its exceptional water handling capac- 
ity results from a number of ports in a cylindrical, 
balanced valve, giving a combined port area of extra- 
ordinary capacity. 


Write for further particulars and recommendation on 
the application of this drainer to your particular needs. 


Cochrane Corporation, 3115 N. 17th St., Philadelphia, Pa. 


COCHRANE 


weevesS «© TRAPS = SEPARATORS - 
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When this telltale announces a 
blow-out don’t worry —make a new 
and perfect seal in a jiffy with 


SMOOTH-ON No. 3 


O replace the departed or strengthen the weak- 

ened portion of the gasket and to restore the 
pressure-tightness quickly, perfectly and without 
disassembling the joint, insert a filling of Smooth- 
On No. 3 through a bolt hole, at the edge of the 
flange, or through a small hole drilled into the 
flange and afterward plugged. In almost no time, 
things will be running again as though nothing had 
happened. 


The Smooth-On is easily placed by one of four 
methods described and illustrated on Page 18 of 
the Smooth-On Handbook. The Smooth-On No. 3 
fills the voids, holds in any metal against steam, 
water or gas pressure, even under vibration and 
extreme pressure or température changes. 


This repair is typical of the many where Smooth- 
On No. 3 makes a lasting and dependable repair 
at almost no cost for material, and with least time 
loss, labor and physical effort. If you do not employ 
Smooth-On No. 3 for these re- 
pairs, you overlook an opportu- 
nity, as you would quickly agree 
after making the trial in a single 
emergency. 


Get Smooth-On No. 3 in 1 or 5-lb. 
can or 25-lb. keg from your nearest 
supply house or if necessary from 
us direct. 





Send for the FREE booklet 


Contains useful information on. making loose parts tight, 
and preventing or stopping leakage at joints, cracks, por- 
ous spots, etc. Every Engineer should have this booklet 
on his desk for ready reference. 











= SSS 


SMOOTH‘ON | 


HANDBOOK 





SMOOTH-ON MFG. CO., Dept. 11, 570 
Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 
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CATALOGS ... BULLETINS ™ 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Temperature Measurement 


Leeds & Northrup Company, 4934 Stenton 
Ave., Philadelphia, has published Circular N33B- 
663(1) which deals with the application of 
Rayotube-Micromax equipment to problems of 
reviving of filter clays. In several refineries, 
it is reported, the use of fullers earth or other 
low-cost filtering clay is now not only practical, 
but highly economical. For a way has been 
found to control so closely the temperature of 
clay being reactivated, that over and under- 
burning of cheaper clays has been eliminated— 
with consequent increase in clay life, and in its 
filtering efficiency. 


To make this possible, a Rayotube tempera- 
ture detector mounts just outside the revivifying 
furnace—sights through a small hole directly on 
the clay as it is plowed across the hearth— 
men etaataet of detects clay temperature (not tem- 
perature of gases surrounding the clay). Ordi- 
nary leadwires connect Rayotube to a Micromax 
recorder, located wherever desired. When oper- 
ators want to “see” the temperature of clay 
passing through the furnace, they simply glance 
at a pointer moving across a clear Micromax 
indicating scale . . . and adjust controls accord- 
ingly. Or to see what the temperature has 
been in the past, they examine a wide Micromax 
strip-chart on which clay temperature is record- 
ed automatically. Used extensively for other 
industrial applications since 1932, Rayotube is 
said to hold its calibration and sensitivity 
reliably, to be virtually unaffected by vibration, 
to last for years. 


Heat 


Johns-Manville, 22 East 40th St. New York, 
N.Y., has published “Heat,” a 48-page book 
described as telling “the dramatic story of 
man’s age-old struggle to control Nature’s most 
powerful force.” 


Designed to be helpful and informative to 
the engineer, yet written in the language of the 
layman, “Heat’’ provides in concise, usable 
form, a wealth of information on this important 
subject. 


“Heat” is divided into five chapters for easy 

reference. The first chapter deals with the his- 
tory of heat—early theories and discoveries 
concerning its nature, and the work done by 
those men who made possible today’s highly 
complex industrial civilization. The accepted 
definition of what heat is, as well as the three 
methods of heat transfer, and the use industry 
makes of this knowledge are taken up in detail 
in the second chapter. 
_ The story of what science is accomplishing 
in the field of heat conservation, and in the 
development of materials specifically designed 
for insulation and ‘eduction of heat loss, is 
contained in the third chapter. 

The fourth and fifth chapters are perhaps 
of most value to engineers and those interested 
in the subject of heat conservation. These 
chapters describe modern materials available 
for conserving heat, and the specific uses of 
these materials. How the economical thickness 
of an insulation is figured, and the reasons why 
certain insulations are better for one purpose 
than another, are discussed in detail. 

“Heat” is profusely illustrated, containing 
more than 70 pertinent charts, photographs 
and drawings. 
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Transite Pipe 


Johns-Manville, 22 East 40th, New York, 
N.Y., has published a new illustrated book 
entitled, ““Transite Pressure Pipe,’”’ a complete 
volume on the manufacture and use of asbestos- 
cement pipe for water transportation. 

The story of asbestos-cement pipe is told 
from the time it was first developed in Italy 
over 25 years ago up to the present day, which 
sees more than 23,000 miles of this pipe in 
service throughout the world. This book tells 
how asbestos-cement pipe is manufactured and 
describes the tests made on Transite pipe in 
the Johns-Manville factories before being re- 
leased for shipment. 

he ways in which Transite pipe is said to 
lower installation, operating and maintenance 
costs are explained in separate sections of this 
volume, and the listing of Johns-Manville Tran- 
site Pressure Pipe by the Underwriters’ Labora- 
tories is also discussed. One portion taken from 
the report consists of the statements made by 
water department officials in towns where Tran- 
site Pipe has been installed. 

Data on the cost of pumping water is given, 
with a summary of the flow tests on Transite 
pipe conducted by Pitometer Company. Other 
technical information includes the results of an 
investigation conducted by a committee of the 
New ngland Water Works Association to 
determine the flow coefficient trend of water 
pipe, and a chart adapted from the Williams- 
Hazen tables, which shows the horsepower re- 
quired to overcome friction in water pipe. 

Considerable information is also included on 
methods of installing the pipe, assembly of the 
simplex couplings used for jointing, and the 
making of service connections, etc. 


Welding 


The Lincoln Electric Company, Cleveland, 
Ohio, has published a new illustrated bulletin 
entitled, “‘How to Change Over to Welded De- 
sign for Profits.”” Intended as an aid in apply- 
ing electric welding to the design of machines 
and machinery structures, the new bulletin sets 
forth the experiences of many manufacturers 
who have redesigned their products for arc 
welded construction. 

particular interest are illustrations of 
products as they were formerly built by some 
other method and their modern arc welded 
counterparts. Their construction is clearly 
shown, together with a. comparison of results 
obtained with the old method and the modern 
one. Many arc welded machine parts such as 
levers, wheels, brackets, frames, bases, con- 
tainers and covers, which are common to 
practically every piece of machinery, are il- 
lustrated by photographs and line drawings. 
A study of these small parts and application 
of the method of welding them enables the 
designer to visualize larger and more compli- 
cated structures arc welded. 


Instruments 


The Bristol Company, Waterbury, Conn., has 
published Bulletin No. 496 “Bristol’s Modern 
Electrical Recorders.”” The various improvements 
recently made in Bristol’s recording voltmeters 
and ammeters are outlined. Sample chart rec- 
ords and photographs of the new instrument 
models, showing the compact and simple oper- 
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ating mechanism, are included in the bulletin. 
Interesting facts are also given regarding the 
usefulness and the various applications of these 
instruments in such industries as: public utili- 
ties, chemical, ceramics, rubber and plastics, 
pulp and paper, food, and dairy. 


Instruments 


The Foxboro Company, Foxboro, Mass., has 
published a new 16-page folder which bears 
the title: “Now, All Foxboro Instruments Are 
Certified.” It describes the significance of the 
seal of certification which is now attached to 
every Foxboro instrument. The folder also 
contains illustrations of more than 20 instru- 
ments which are representative of the entire 
line. Separate sections discuss thermometers, 
pyrometers, controllers for pressure, tempera- 
ture and flow; Rotax (electric) controllers; 
Stabilog controllers; pressure gauges; liquid 
level gauges; flow meters; flow controllers; 
humidity instruments, and portables and tachom- 
eters. 


Literature 


Haynes-Stellite Company, Kokomo, Indiana, 
is distributing ‘‘The Haynes Stellite Library,” 
a useful booklet which lists and briefly de- 
scribes 18 Haynes Stellite books, reprints, and 
folders dealing with hard-facing alloys, cutting 
tools, and alloys for chemical processing equip- 
ment. This literature is summarized and grouped 
under five sections: ‘‘For the Machinist,” “For 
General Maintenance,” ‘‘For the Welder,” and 
“For the Metallurgist.” 


Vanadium 


The Vanadium Corporation of America, 420 
Lexington Ave., New York, has announced 
“Vanadium in Cast Iron,’ a new 28-page book- 
let which describes the improved physical 
properties of cast irons employing varying 
amounts of vanadium. Numerous charts and 
tables list the specifications of various vanadium- 
containing irons, and a number of commercial 
applications of vanadium irons are illustrated. 

Microstructure and macrostructure of vana- 
dium alloy cast irons are discussed, as compared 
with the structure of ordinary cast iron. Com- 
parative data are given on the tensile strength; 
Brinell hardness; transverse strength and duc- 
tility; compressive strength; resistance to im- 
pact; machinability; wear resistance; growth 
and distortion, and response to heat treatment. 

Tables show recommended composition of 
plain and complex vanadium irons for numerous 
applications, including locomotive cylinders, bot- 
tle molds, Diesel engine heads, gears, brake 
drums, flywheels and steel mill rolls. 

Compositions of established use are discussed, 
among which are nickel-vanadium iron, nickel- 
chromium-vanadium iron, nickel-molybdenum- 
vanadium iron, titanium-vanadium iron and 
chromium-vanadium iron. 


Steam-Jet Ejectors 


Worthington Pump and Machinery Corpora- 
tion, Harrison, New Jersey, announces _publi- 
cation of a new bulletin W-205-B6, covering its 
improved single-stage steam jet ejectors. This 
bulletin contains information on typical appli- 
cations of these machines, materials used for 
standard and special construction and dimen- 
sions of the various sizes. Uninterrupted service 
at higher overall efficiencies is assured by the 
new design of this machine, which incorporates 
an internal steam strainer in the nozzle head. 
Other claims made for this unit include low 
suction entrance losses due to the streamline 
design of the suction passages; low initial cost 
and maintenance; extreme simplicity; minimum 
weight; small space requirements; no moving 
parts, and no lubrication required. 


Flow Meters 


The Foxboro Company, Foxboro, Mass., has 
published Bulletin No. D.M.F. 726 “Flow 
Meters for 1500 Pounds Working Pressure,” 
which describes special flow meters for high- 
pressure measurement. 

A sectional view of the Type 7000 meter 
shows the forged steel chambers, recessed and 
serrated gasket surfaces, bearing lubricator, 
Pressure-Tite bearing, patented chain and seg- 
ment drive, positive acting check valves and 
threaded and welded joints. 

The Type 7417 universal flow meter is 
described for use where a meter is desired 
with a uniform flow scale able to record tem- 
perature and pressure on the same chart with 
the flow. 
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